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Abstract
Page 11, Paragraph 3, lines 5-6, reads: "Mean home range size was
26 square miles (68 km^) for males and 20 square miles 
(51 km^) for females." It should read: "Mean home range 
size was 20 square miles (51 km^) for males and 8 square 
miles (21 km2) for females."
Results
Page 39, Paragraph 1, line 1, reads: " . . .  miles (52 km^) and for 
females. . . " It should read: " . . .  miles (51 km^)
and for females. . . . "
Discussion
Page 80, Paragraph 2, lines 1-3, reads: Mean home range sizes were
20 square miles (52 km^) for 5 males and 11 square miles 
(27 km2) for 2 females, with a combined overall home range, 
size of 18 square miles (45 km^) (N = 7)." It should read: 
"Mean home range sizes were 20 square miles (51 km^) for 5 
males and 8 square miles (21 km^) for 3 females, with a 
combined overall home range size of 16 square miles (41 km^) 
(N - 8)."
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Boyd, D iane , M .S . ,  F a l l  1982 W ild life  B io logy
F o o d  H ab its  and  S p a tia l  R e la t io n s  of C oyo tes  and a  L one W olf in  
th e  R ocky  M ounta ins  (115 pp. )
D i r e c to r :  R. R . R e a m
T h e  m o v e m e n ts  and  food h a b i ts  of a  r a d io - c o l l a r e d ,  adu lt  
f e m a le  w olf in  n o r th w e s t  M ontana  w e r e  in v e s t ig a te d  f ro m  A p r i l  
1979 th ro u g h  S e p te m b e r  1981. S im i la r  d a ta  w e r e  c o l le c te d  fo r  
9 r a d io - c o l l a r e d  co y o te s  in  th e  s a m e  a r e a  f ro m  N o v em b er  1979 
th ro u g h  S e p te m b e r  1981.
T h e  w olf  o ccup ied  and  s c e n t - m a r k e d  a  w e l l -d e f in e d  h o m e  r a n g e  
of 440 s q u a re  m i le s  (1144 km 2). She u se d  d if fe re n t  p a r t s  of h e r  
h o m e  r a n g e  d u r in g  d if fe re n t  s e a s o n s ,  p ro b a b ly  b a s e d  on s e a s o n a l  
p r e y  a v a i la b i l i ty .  A p p a re n tly ,  no o th e r  w o lves  occup ied  th e  
F la th e a d  d ra in a g e  d u r in g  th e  c o u r s e  of th e  s tudy .
T he  m a jo r i ty  of c a p tu re d  co y o tes  w e r e  young m a le s ,  w ith  a 
d is p ro p o r t io n a te  s e x  r a t i o  of 1.5 m a le s :  1.0 f e m a le s .  A lthough 
t e r r i t o r i a l  b e h a v io r  w as  no t d i r e c t ly  o b se rv e d ,  s c e n t -m a rk in g  
and  th e  d e g re e  of e x c lu s iv e n e s s  in  hom e r a n g e s  in d ic a ted  t e r r i ­
to r i a l i ty .  M ean h o m e r a n g e  s iz e  w as  26 s q u a re  m i le s  (68 km2) 
fo r  m a le s  and 20 s q u a r e  m i le s  (51 km ^) fo r  f e m a le s .  T he h ig h e s t  
p e r c e n ta g e  hom e ra n g e  o v e r la p  o c c u r r e d  fo r  m a le s  o v er lap p in g  
f e m a le s ,  and fo r  su b a d u lts  o v e r la p p in g  a d u l ts ,  p ro b a b ly  a  func tion  
of g en e tic  co m p e ti t io n  and d o m in a n c e - r e la te d  to le ra n c e ,  r e s p e c ­
t iv e ly .  P a i r e d  co y o te s  s c e n t - m a r k e d  a t a  r a t e  a p p ro x im a te ly  3 
t im e s  g r e a t e r  th an  lone  co y o te s .  S c e n t -m a rk in g  p eak ed  in  la te  
F e b r u a r y ,  co inc id ing  w ith  th e  b re e d in g  s e a s o n ,  bu t lone co y o tes  
m a r k e d  r e l a t iv e ly  in f re q u e n tly  and a t  a  c o n s tan t  r a t e  th roughou t 
th e  b r e e d in g  se a s o n .
Scat a n a ly s e s  in d ic a te d  th a t  th e  w olf depended  on ungu la tes  a s  
i t s  p r i m a r y  food r e s o u r c e ,  w ith  a  53% o c c u r r e n c e  by v o lu m e  and 
a  77% f re q u e n c y  of o c c u r r e n c e .  U ngu la tes  w e r e  im p o r ta n t  to  th e  
w o lf  y e a r - r o u n d ,  w h ile  co y o tes  a p p a re n t ly  sw itc h ed  p r e y  p r e f e r ­
e n c e s  s e a s o n a l ly  a s  a  function  of p r e y  av a i la b i l i ty .
T h e  w olf  avo ided  o b je c ts  w ith  hum an  s c e n t  and c r o s s in g  hum an  
t r a c k s ,  w h e re a s  co y o te s  did no t. W in te r  t r a c k in g  in d ic a ted  th a t  ^ 
c a n id  s c e n t - m a r k s ,  b e d s ,  and  t r a c k s  w e r e  u su a l ly  in te r  s p e c i f ­
i c a l l y  in v e s t ig a te d .  A lthough co y o te s  and th e  w olf u t i l iz e d  the  
s a m e  a r e a  sp a t ia l ly ,  th ey  avo ided  ea c h  o th e r  te m p o ra l ly .
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C H A PTER  I
INTRODUCTION
D is c u s s io n s  of co y o te s  (C an is  l a t r a n s ) and  w olves  (C. lu p u s ) 
evoke a  w ide  r a n g e  of e m o tio n a l  r e s p o n s e s  f ro m  peo p le . S uggested  
m a n a g e m e n t  p la n s  r a n g e  f ro m  e x t i rp a t io n  to  to ta l  p ro te c t io n .  In N o r th  
A m e r ic a ,  E u ro p e an  s e t t l e r s  t r i e d  w ith  th e i r  ingenu ity  and tech n o lo g y  
to  e r a d i c a t e  the  coyote  and  w olf s in c e  th ey  b eg an  to  s e t t l e  th e  o r ig in a l  
13 c o lo n ie s .  W olves once  ra n g e d  f ro m  P o in t  B a r ro w , A la sk a ,  to 
c e n t r a l  M ex ico , and f r o m  th e  w e s t  to the  e a s t  c o a s t s ,  bu t th e i r  c u r r e n t  
r a n g e  h a s  b een  re d u c e d  to  a  s m a l l  f r a c t io n  of th e i r  p re v io u s  d i s t r i ­
b u tion  (Appendix A). U se  of b o u n t ie s ,  t r a p s ,  p o iso n s ,  and a e r i a l  
hun ting  n e a r ly  su c c e e d e d  in  e x te rm in a t in g  th e  w olf in  th e  U nited  S ta te s .  
H o w ev er , th e  v a s tn e s s  of A la s k a  and C anada , and th e  in a c c e s s ib i l i ty  
of su c h  p la c e s  a s  n o r th e a s t e r n  M in n eso ta ,  c r e a te d  ho ldou ts  w h e re  th e  
w olf cou ld  s u rv iv e .  T he  U .S . E n d a n g e re d  S p ec ie s  A ct gave le g a l  
p ro te c t io n  to  w o lves  in  A ugust 1974, and h en ce  dw indling w olf p o p u la ­
t io n s  have  s low ly  b eg u n  to  expand; w olf p ac k s  have  begun  to  r e p o p u la te  
W isc o n s in  and M ich igan  (H en d rick so n  et a l .  1975, T h ie l  1978, M ech 
a n d  Nowak 1980, T h ie l  and  W elch  1981). C an ad a  s e r v e s  a s  a  r e s e r v o i r  
f r o m  w h ich  d is p e r s in g  w o lv es  have  b ee n  sho t in M ontana and Id a h o - -a n
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u n fo r tu n a te  bu t a c c u r a te  m e a n s  of do cu m en tin g  th e i r  p r e s e n c e  in  an  
a r e a  w h e re  w o lves  had  b ee n  e r a d ic a te d  {Ream and M attson  1982).
T he  h igh ly  a d a p ta b le  coyo te  h as  f a r e d  m u ch  b e t t e r .  A cc o rd in g  
to Young and  J a c k s o n  (1951), co y o tes  h ave  expanded  th e i r  d is t r ib u t io n  
w ith  th e  s e t t le m e n t  of N o rth  A m e r ic a  by  E u ro p e a n s  (Appendix A).
T h ey  c la im e d  th is  r a n g e  ex p an s io n  w a s  due p r i m a r i l y  to th e  i n t r o ­
duc tion  of l iv e s to c k  and  a g r ic u l tu r e .  Sheep, c a t t le ,  and  c r o p s  b e c a m e  
a  new  and e a s y  food s o u r c e  fo r  th e  coyo te , and co y o tes  fo llow ed the 
h e r d s  in to  new la n d s .  T he  r e m o v a l  of co m p e tin g  p r e d a to r  s p e c ie s  
m a y  h av e  b ee n  a s  im p o r ta n t  a  f a c to r  (if not m o r e  so) than  l iv e s to c k  
and  a g r ic u l tu r e  in tro d u c t io n s .  L e s s  a d a p tab le ,  com peting  c a rn iv o re s ,  
su c h  a s  w o lv es ,  g r iz z ly  b e a r s  (U rs u s  a r c t o s ). and  c o u g a rs  (F e l i s  
c o n c o lo r ), w e r e  unab le  to  s u rv iv e  th e  e n c ro a c h m e n t  of c iv i l iz a t io n .  
A d a p ta b il i ty  is th e  k ey  s u rv iv a l  s t r a t e g y ,  and th e  coyo te  s e e m s  to  
s p e c ia l i z e  in th is .  C o yo tes  in h ab it  th e  d e s e r t ,  tu n d ra ,  p la in s ,  
m o u n ta in s ,  r e m o te  w i ld e rn e s s ,  and even h u m an  s e t t le m e n ts  su c h  a s  
th e  s u b u rb s  of L os A n g e les  (Anonym ous 1981). In m o s t  s t a t e s ,  
co y o te s  a r e  hun ted , t r a p p e d ,  and  p o iso n e d  y e a r - r o u n d ,  yet th e y  
p e r s i s t .  C onnolly  (1978) s ta te d  th a t  "coyo te  popu la tions  can  en d u re  
m u c h  h ig h e r  an nua l k i l l  r a t e s  th an  a r e  l ik e ly  to  b e  o b ta in e d . . . w ith  
th e  fu n d s , m a n p o w e r, and m e th o d s  c u r r e n t ly  a v a i la b le .  " He f u r th e r  
m a in ta in e d  th a t  co y o tes  r e g u la te  th e i r  p o p u la tio n s  b y  v a ry in g  th e i r  
r e p r o d u c t iv e  c a p a c i ty  and  s o c ia l  o rg a n iz a t io n ;  th e s e  r e s p o n s e s  a r e
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b a s e d  on food r e s o u r c e  a v a i la b i l i ty  an d  p r e s s u r e  b y  h u m an s  t ry in g  to  
e x te r m in a te  th e m .
M any s tu d ie s  have  e x a m in e d  s e p a r a t e  w olf and coyo te  p o p u la ­
t io n s ,  bu t few r e s e a r c h e r s  h ave  s tu d ie d  co y o te -w o lf  in te ra c t io n s .  
G e n e ra l  coyo te  and w olf d is t r ib u t io n s  o v e r la p  c o n s id e ra b ly  (Appendix 
A), a l though  co y o tes  and  w o lv es  u su a l ly  do not c o e x is t  p e a c e fu l ly  
(M ech 1966 and 1970, B e rg  and C h e s n e s s  1978, F u l l e r  and K eith  1981). 
M ech  (1970) s ta te d ,  "W hat l i t t l e  i s  known about the  r e la t io n s  b e tw e en  
th e  coyo te  and th e  w olf s u g g e s ts  th a t  they  a r e  not f r ie n d ly .  " C oyo tes  
w e r e  abundant on I s le  R o y a le  in  L ak e  S u p e r io r  u n ti l  th e  adven t of 
w o lv e s .  A p p ro x im a te ly  8 y e a r s  a f t e r  w olf im m ig ra t io n  to  I s le  R o y a le ,  
no t r a c e  of coyo tes  could  b e  found. "S ince co y o tes  and  w olves  a r e  
c lo s e ly  r e l a t e d ,  and  s in c e  w o lv es  a r e  s t ro n g ly  t e r r i t o r i a l ,  i t  i s  not 
u n lik e ly  th a t  on a  l im i te d  r a n g e  su c h  a s  I s le  R o y a le ,  w o lves  would 
c h a s e  and p ro b ab ly  k i l l  e v e ry  coyo te  e n c o u n te re d "  (M ech 1966).
W hat m ig h t happen  if  th e  s i tu a t io n  w e r e  r e v e r s e d ;  a  lone  
w olf inhab iting  an  a r e a  su p p o r t in g  a  s ta b le  coyote  popu la tion  of 
m o d e ra te  d e n s i ty ?  Such a  c i r c u m s ta n c e  e x is te d  in th e  f o re s te d  
m o u n ta in s  im m e d ia te ly  n o r th w e s t  of G la c ie r  N a tio n a l P a r k .  The 
s tu d y  s i tu a t io n  in  th e  F la th e a d  V a lley  p ro v id e d  an  oppo rtu n ity  to  g a th e r  
su c h  in fo rm a tio n  and m a y  len d  in s ig h t  in to  co y o te -w o lf  ec o lo g ic a l  and 
s p a t i a l  r e la t io n s h ip s ,  and  how th is  m a y  a ffec t  the  e x is te n c e  of a  lone  
w olf  in  a  c o y o te - in h a b ite d  a r e a .
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G oals  and  O b je c tiv e s
M any f a c t o r s  m u s t  b e  an a ly ze d  b e fo re  p ro b le m s  a s s o c ia te d  
w ith  n a tu r a l  w olf r e c o v e r y  ca n  b e  u n d e rs to o d , inc lud ing  co y o te /w o lf  
in te r a c t io n s .  My goal w a s  to  s tu d y  only  a  s m a l l  p a r t  of th is  p u z z le - -  
th e  w o lf /c o y o te  n ic h e s .  T h e  o b je c t iv e s  of m y  s tu d y  w e re  to:
1) d e te r m in e  th e  food h a b i ts  of co y o tes  and a  lo n e  wolf; and
2) e v a lu a te  th e  m o v e m e n ts  and  s p a t i a l  r e la t io n s  of coyo tes  
and  a lone  w olf.
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C H A PTER  II 
STUDY AREA 
L o ca tio n
T he N o rth  F o r k  of th e  F la th e a d  R iv e r  and i t s  t r i b u t a r i e s  flow 
th ro u g h  an  a r e a  r i c h  in w ild life ,  m in e r a l s ,  and  t im b e r .  T he  R iv e r  
o r ig in a te s  in th e  M cD onald  R ange  of s o u th e rn  B r i t i s h  C o lum bia , 
a p p ro x im a te ly  25 m i l e s  (40 km ) n o r th  of the  M o n ta n a /B r i t i s h  C o lum bia  
b o r d e r  (F ig . 1). T he  R iv e r  then  flow s so u th  in to  M ontana, fo rm in g  
th e  w e s t e r n  b o u n d a ry  of G la c ie r  N a tio n a l P a r k .  The 4 9 0 -sq u a re -m ile  
(1274-km ^) s tu d y  a r e a  fo llow s th e  N o rth  F o r k  d ra in a g e .
P h y s io g ra p h y
The to p o g rap h y  of th e  s tu d y  a r e a  is  c h a r a c te r i z e d  b y  a 
r e l a t iv e l y  f la t  v a l le y  b o tto m , g en t le  f o r e s te d  s lo p e s ,  and s t e e p e r ,  
b a r r e n  p e a k s  of the  R o ck y  M oun ta in s . E le v a tio n  r a n g e s  f ro m  4000 
fe e t  (1220 m ) a long  th e  F la th e a d  R iv e r ,  to 8600 fee t (2620 m ) on the  
C o n tin en ta l  D ivide,
C l im a te
C l im a t ic  d a ta  w e r e  o b ta in ed  y e a r - r o u n d  f ro m  w e a th e r  s ta t io n s  
lo c a te d  a t P o le b r id g e ,  18 m i le s  (2 9 km ) so u th  of the  in te rn a t io n a l
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STUDY AREA
»£ *i I
% /e  C’ÿ
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U. S .  A
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S T U D Y  A R E A
s e e  S t u d y  A r e a
M o n t a n a d e t a i l e d  a b o v e
Idaho
F ig .  1. Study a r e a .
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b o r d e r ,  and  F e r n ie ,  45 m i l e s  (72 km ) n o r th  of th e  b o r d e r  (Appendix B). 
B e c a u s e  the  s tu d y  a r e a  i s  lo c a te d  a p p ro x im a te ly  h a lf  w ay  b e tw een  th e  
w e a th e r  s ta t io n s ,  th e  P o le b r id g e / F e r n i e  d a ta  w e r e  a v e ra g e d  to  e s t i ­
m a te  w e a th e r  co n d it io n s .  Snowfall m a y  o c c u r  f ro m  S e p te m b e r  th ro u g h  
M ay, b u t a c c u m u la te s  on ly  f r o m  N o v em b e r  th ro u g h  A p r i l  a t  th e  lo w er  
e le v a t io n s .  Snow fields m a y  p e r s i s t  y e a r - r o u n d  in p ro te c te d  a r e a s  a t  
h igh  e le v a t io n s .  M ean  an nua l sn o w fa ll  is  123 in ch es  (321 cm ). Spring  
and  f a l l  w e a th e r  is  u su a l ly  coo l w ith  p e r io d s  of low cloud c o v e r  and 
d r iz z le ,  w hile  s u m m e r s  a r e  g e n e ra l ly  w a rm  and d ry .  T h e  to ta l  annua l 
a v e ra g e  p re c ip i ta t io n  is  26 in c h es  (65 cm ). T he  s u m m e r  of 1979 w as  
u n u su a l ly  d ry  and  s e v e r a l  f o r e s t  f i r e s  o c c u r r e d  in  th e  s tu d y  a r e a .
V ege ta tion
T he  v e g e ta t io n  of th e  N o r th  F o r k  h as  b ee n  d e s c r ib e d  by  
H abeck  (1970), K o te rb a  and H abeck  (1971), Shea (1976), and  Jo n k e l  
(1975-79), D en se  c o n ife ro u s  f o r e s t s  p re d o m in a te ,  w ith  lodgepo le  p ine  
(P ln u s  c ont o r  t a ) th e  d o m in an t t r e e  s p e c ie s .  A s e v e r e  in fe s ta t io n  of 
m o u n ta in  p in e  b e e t le  (D en d ro c to n u s  p o n d e ro s a e ) h a s  k illed  th o u san d s  
of a c r e s  of lodgepo le  and co n tin u es  to  s p r e a d .  O th e r  c o n i fe rs  of the  
a r e a  in c lude  w e s te r n  l a r c h  (L a r ix  o c c id e n ta l i s ), su b a lp in e  f i r  (A b ies  
l a s i o c a r p a ), E n g e lm an n  s p r u c e  (P ic e a  e n g e lm a n n ii) , and D ouglas f i r  
(P s e u d o ts u g a  m e n z ie z i i ). S c a t te r e d  g r a s s y  open ings and w et m eadow s 
o c c u r  on th e  f loodp la in s  of th e  N o r th  F o r k  and i t s  l a r g e r  t r i b u t a r i e s .
Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.
8
T h e s e  open a r e a s  s u p p o r t  a  v a r i e ty  of g r a s s e s  and s e d g e s .  B lack  
co ttonw ood (P o p u lu s  t r i c h o c a r p a ), a s p e n  (P . t r e m u lo id e s ), w illow  
(Salix  sp p . ), and  a ld e r  (A lnus spp . ) p re d o m in a te  a long  th e  r i v e r  
b o t to m s .  C oyo tes  ea t  th e  b e r r i e s  of m a n y  p la n ts  in th e  a r e a  inc lud ing  
h u c k le b e r r y  (V ac c in iu m  spp , ), s t r a w b e r r y  (F r a g a r i a  spp . ), and 
r a s p b e r r y  (R ubus sp p , ),
O w n ersh ip
A p p ro x im a te ly  65% of th e  s tu d y  a r e a  so u th  of the in te rn a t io n a l  
b o r d e r  is  p r iv a te ly  owned, w ith  n u m e ro u s  h ab i ta t io n s  th roughou t the  
v a l le y .  T he  r e m a in in g  35% is  p a r t  of th e  F la th e a d  N atio n a l F o r e s t .  
N o r th  of th e  b o r d e r ,  98% of the  land  b e lo n g s  to  th e  C row n a s  p a r t  of 
th e  F la th e a d  F o r e s t .  A few s m a l l  p a r c e l s  of g o v e rn m en t lan d  a r e  
l e a s e d  b y  co m p an ie s  su c h  a s  Shell O il  L td . and C ro w s n e s t  I n d u s t r ie s  
L td .  fo r  m in e r a l  ex p lo ra t io n  and  b a s e  cam p  o p e ra t io n s .  V e ry  few 
r e s id e n t s  inhab it th e  a r e a .
H is to ry  of W olves and  C oyotes  
W olves w e r e  co m m o n  in th e  N o rth  F o r k  a r e a ,  but t ra p p in g  
and  p o iso n in g  had  g r e a t ly  r e d u c e d  th e i r  n u m b e rs  by  1900 (Singer 1975). 
W olves a p p a re n t ly  r e - in v a d e d  th e  N o r th  F o r k  d ra in a g e  d u r in g  the y e a r s  
1948 th ro u g h  1956, w hen 2 p a c k s  of m o r e  than  10 w olves w e r e  o b s e rv e d  
and  a  known 13 w o lves  w e r e  k i l le d .  S in g er  e s t im a te d  th a t  5-10  w olves  
w e r e  p r e s e n t  d u r in g  m o s t  y e a r s  p r i o r  to 1950. D u rin g  th e  w in te r s  of
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1 9 5 0 -5 2 , th e  U .S . F i s h  and  W ild life  S e rv ic e  s e t  out 1080 p o ison  
s ta t io n s  a long  th e  e a s t e r n  and N o rth  F o r k  b o u n d a r ie s  of G la c ie r  
N a tio n a l  P a r k .  L a c k  of wolf k il l in g s  and  s ig n  in d ic a ted  tha t th e i r  
n u m b e r s  w e r e  s e v e r e ly  re d u c e d  b y  1957, and  th is  s ta tu s  r e m a in s  
unchanged . A m in im u m  of 14 w olves w e r e  sh o t  and  15 m o r e  t r a p p e d  
b e tw e en  1910 and 1974 on th e  U nited  S ta te s  s id e  of th e  F la th e a d  
d ra in a g e .  F ew  r e c o r d s  of w olf c a p tu r e s  and s ig h t in g s  w e re  kep t in 
th e  s tu d y  a r e a  n o r th  of th e  in te rn a t io n a l  b o r d e r .  H ow ever, in ta lk in g  
w ith  lo c a l  lo g g e r s ,  t r a p p e r s ,  and  hun ting  g u id e s ,  it s e e m s  ev iden t th a t 
w o lv es  w e r e  p r e s e n t  in  a p p ro x im a te ly  th e  s a m e  d e n s i ty  in th e  C an ad ian  
s e c t io n  of the  F la th e a d  a s  th e y  w e re  in  the  A m e r ic a n  s e c t io n .  C u r ­
r e n t ly ,  w o lves  a r e  p ro te c te d  g am e  a n im a ls  in so u th e rn  B r i t i s h  
C o lu m b ia  (Region 4) and  a r e  c la s s i f ie d  a s  an  e n d a n g e re d  s p e c ie s  in 
M ontana . D esp ite  th is  p ro te c t io n ,  w olf n u m b e rs  a r e  m in im a l  in  th e  
s tu d y  a r e a  and s u r ro u n d in g  re g io n .
In the N o r th  F o r k  a r e a ,  co y o tes  h i s to r i c a l ly  o c c u r r e d  in 
h ig h e r  d e n s i t ie s  th an  w o lv es  (B ailey  and B a ile y  1918, L e c h le i tn e r  
1971), C u r r e n t ly ,  th e  coyo te  is  one of th e  m o s t  abundant fu r  - b e a r e r s  
in  th e  N o r th  F o r k  re g io n .  C oyo tes  a r e  u n p ro te c te d  in M ontana and 
m a y  b e  k i l le d  y e a r - r o u n d .  H ow ever, in  B r i t i s h  C o lum bia  co y o tes  m a y  
b e  t r a p p e d  only  f ro m  1 N o v em b e r  th ro u g h  31 M a rc h ,  w ith  no l im i t  on 
n u m b e r s  of coyo tes  ta k en . The coyo te  hunting  s e a s o n  in B r i t i s h  
C o lu m b ia  o c c u rs  10 S e p te m b e r  th ro u g h  31 M a rc h ,  w ith  a  s e a s o n a l
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l im i t  of 10 co y o tes  p e r  l ic e n s e d  h u n te r .
L and  U se
M ining
In the  C abin  C re e k  a r e a ,  2 l a r g e  o p e n -p it  c o a l  m in e s  a r e  
p la n n ed  by  Sage C re e k  C oal L t d . , a  s u b s id ia r y  of R io  A lgom  Inc. 
P r e s e n t  p la n s  c a l l  fo r  th e  m in in g  of 1.5 m il l io n  tons of h ig h -g ra d e  
c o a l  on D illy  and D ally  H ills .  Upon co m p le tio n  of th e  m in ing , 2 p i t s ,  
e a c h  m o r e  than  1000 fe e t  (305 m ) deep  and  1 m i le  (1.6 km ) a c r o s s  w il l  
r e m a in ,  a c c o m p a n ie d  by  2 b i l l io n  tons of w a s te  ro c k .  A dd itiona lly , 
C ro w s n e s t  I n d u s t r ie s  p la n s  to  s e e k  a p p ro v a l  f o r  an  o p en -p it  m in e  a t 
F o i s e y  C re e k  in  th e  n o r th  end of th e  s tu d y  a r e a  (Schw ennesen  1980).
O il  and  G as E x p lo ra t io n
N o rth  F o r k  o i l  e x p lo ra t io n  b eg an  a t th e  tu rn  of the  c e n tu ry .
T he  f i r s t  w e l l  w a s  d r i l l e d  a t K in tla  L ak e  (now in G la c ie r  N a tio n a l P a rk )  
in 1901. B y the  1 9 3 0 's ,  3 m o r e  w e lls  w e r e  d r i l l e d  ju s t  n o r th  of th e  
in te rn a t io n a l  b o r d e r .  T h e s e  w e lls  p ro d u ced  low q u a l i ty  o il and  gas  
and  w e r e  abandoned , b u t th e  old w ooden d e r r i c k s  a r e  s t i l l  s tand ing . 
D r i l l in g  e f fo r ts  w e r e  in e x p en s iv e  and p e t ro le u m  p ro d u c ts  p len tifu l  
th e n , and  u s ing  the  N o rth  F o r k ’s  p e t ro le u m  w a s  not p ro f i ta b le .  How­
e v e r ,  p e t ro le u m  c o s ts  have  s o a re d ,  and  today  d r i l l in g  co m p an ie s  hope 
to  p ro f i ta b ly  exp lo it th e s e  r e s o u r c e s .  S hell C an ad a  r e c e n t ly  b eg an  
d r i l l in g  in  th e  C abin  C re e k  a r e a  and  a long  M id d lep ass  C re e k  n e a r  the
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C o n tin e n ta l  D iv ide . A m a jo r  p ip e l in e  e x i s t s  a t  th e  n o r th  end of th e  
s tu d y  a r e a .  P la n s  fo r  th e  n e a r  fu tu re  a r e  to  b u ild  a  second  p ip e l in e  
a d ja c e n t  to  th e  f i r s t ,  f o r  th e  t r a n s p o r t  of n a tu r a l  g as  to  th e  w e s t  co a s t .
Logging
Due to  an  ep id e m ic  m o u n ta in  p ine  b e e t le  o u tb re a k ,  l a r g e  
s c a le  t im b e r  h a rv e s t in g  h a s  denuded  a  g r e a t  p o r t io n  of th e  s tu d y  a r e a .  
L o g g e r s  a r e  a t te m p tin g  to  r e m o v e  the  b e e t le - in f e s te d  t im b e r  w h ile  it 
i s  s t i l l  m a rk e ta b le  and to  help  r e d u c e  th e  f i r e  h a z a rd  c r e a te d  b y  the  
s ta n d in g  dead  t r e e s .  T he  b e e t le  o u tb re a k  w as  f i r s t  no ticed  in  1972 on 
th e  w e s t  s id e  of G la c ie r  N a tio n a l P a r k .  By 1975, i t  had  s p r e a d  w e s t ­
w a r d  to  th e  N o r th  F o r k  on th e  F la th e a d  N a tio n a l F o r e s t ' s  G la c ie r  View 
R a n g e r  D is t r i c t .  B y 1978, 66,570 ha w e r e  in fe s te d  in th e  P a r k ,  and 
43,927 ha  in th e  N o rth  F o r k  o u ts id e  th e  P a r k  (Schw ennesen 1980). 
B r i t i s h  C o lum bia  r e p o r te d  18,623 ha in fe s ted  n o r th  of the  b o r d e r  in 
1977 (G ille t te ,  p e r s .  co m m . ). M o re  s a lv a g e  logging  is  p lan n ed  a s  a  
r e s u l t .
G ra z in g
No g ra z in g  p e r m i t s  fo r  f r e e - r a n g in g  l iv e s to c k  have  b een  
i s s u e d  in th e  s tu d y  a r e a .  O c c a s io n a l ly ,  c a t t le  s t r a y  into the  F la th e a d  
h e a d w a te r s  reg io n ; c a t t le  w e r e  o b s e rv e d  th e r e  in J u ly  1980 b y  W E P  
p e r s o n n e l .  W ith in  th e  s tudy  a r e a  so u th  of th e  b o r d e r ,  so m e  in d iv id u a ls  
k e e p  a  few h o r s e s  and g o a ts  in  fen ce d  p a s tu r e s .
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R e c r e a t io n
A lthough few y e a r - r o u n d  r e s id e n t s  l iv e  th e r e ,  th e  abundan t 
w ild l i fe ,  r u g g e d  m o u n ta in s ,  and w ild  r i v e r s  d raw  m an y  v i s i t o r s  to  the 
N o r th  F o r k  a r e a .  A c t iv i t ie s  inc lude  h ik ing , c l im b in g , cam p in g , 
c a n o e in g / ra f t in g ,  hun ting , f ish in g ,  t r a p p in g ,  c r o s s - c o u n t r y  sk iing , 
and  snow m obiling . T he N o rth  F o r k  is  now inc luded  in  the U .S . W ild 
and  S cen ic  R iv e r s  S y s te m . T his  change in s ta tu s  h as  in c r e a s e d  u se
f
of th e  N o rth  F o r k  b y  c a n o e is ts ,  k a y a k e r s ,  and  r a f t e r s .  T he U. S. 
F o r e s t  S e rv ic e  h a s  a l r e a d y  c o n s t ru c te d  s e v e r a l  r i v e r  a c c e s s  s i t e s  to  
a c c o m m o d a te  th is  change . On bo th  s id e s  of th e  b o r d e r ,  th e  a r e a  is  
h e a v i ly  hunted  in  th e  f a l l  fo r  d e e r  (O doco ileus  spp . ), e lk  (C e rv u s  
c a n a d e n s i s ), and  m o o se  (A lc e s  a l c e s ). T ra p p in g  p r e s s u r e  i s  ligh t to  
m o d e ra te  on coyo te , lynx (Lynx c a n a d e n s is ), w o lv e r in e  (Gulo lu s c u s ), 
b e a v e r  (C a s to r  c a n a d e n s i s ), and  m a r te n  (M a r te s  a m e r ic a n a ). T h re e  
t r a p p e r s  h a r v e s t  f u r - b e a r e r s  in the  A m e r ic a n  p o r t io n  of th e  s tu d y  
a r e a .  R ig h ts  to  t ra p p in g  a r e a s  a r e  bought in B r i t i s h  C o lum bia , and  
th e  b u y e r  h as  th e  so le  r ig h t  to  t r a p  in  th a t  a r e a .  Two p eop le  t r a p  in 
th e  C a n ad ia n  p o r t io n  of th e  s tu d y  a r e a .
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M ETHODS AND M ATERIALS
R ad io  E q u ip m en t 
W o lf - s iz e d  c o l l a r s  (550 gm ), " h " an ten n as  (T e lo n ic s  Inc. , 
M e sa ,  A r iz o n a ) ,  and  an AVM r e c e i v e r  (C ham pagne, I l l in o is )  w e re  
u se d  fo r  r a d io - t r a c k in g .  R a d io -c o l la r s  fo r  coyo tes  w e r e  a s s e m b le d  
a t  th e  U n iv e r s i ty  of M ontana. S ize  ”d " l i th iu m  c e l l  b a t t e r i e s  w e r e  
u se d  as  th e  p o w er  s o u r c e  b e c a u s e  of th e i r  long life  (ap p ro x im a te ly  2 
y e a r s ) .  C o m p le ted  c o l la r s  (300 gm ) w e r e  te s te d  fo r  f re q u en cy , p u lse  
r a t e ,  and  s ig n a l  t r a n s m i t t in g  d is ta n c e  a long  a  f la t  s t r e t c h  of ro a d .
T ra p p in g
N os. 4, 14, and 114 N ew house s t e e l  t r a p s ,  each  w ith  an  
8 -foo t (2 .4 -m ) cha in  and d r a g  hook, w e r e  u sed  to  c a p tu re  th e  w olf and 
c o y o te s ,  b y  Jo e  Sm ith  and  m y se lf .  Wolf u r in e ,  coyote  s c a t s ,  and 
fo u l - s m e l l in g  lu r e s  w e r e  u se d  as  b a i t .  A ll c a p tu re d  a n im a ls  w e r e  
d ru g g ed  in t r a m u s c u la r ly  w ith  a s y r in g e  on a  4 -foo t (1 .2-m ) s t ic k .  T he 
w olf w as  d ru g g ed  w ith  a  m ix tu r e  of 0.3 cc  of 50 m g /c c  p ro m a z in e  
h y d ro c h lo r id e  (Sparine) and  0.3 cc  of 100 m g /c c  p h en cy c lid in e  h y d r o ­
c h lo r id e  (Sernylan) (Seal e t  a l .  1970). D rug  d o sag e , s e x ,  w eigh t, and  
e s t im a te d  age  w e r e  r e c o r d e d  and B ic i l l in ,  an an t ib io t ic ,  w as  in je c ted .
13
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C o y o tes  w e re  d ru g g ed  in a s im i l a r  m a n n e r ,  u s ing  only o n e - th i r d  th e  
d o sa g e  of th a t fo r  th e  w olf. W hen I r a n  out of S e rn y lan , K e ta se t  
(k e ta m in e  h y d ro c h lo r id e )  w a s  u se d  fo r  d ru g g in g  co y o te s .  K e ta se t  
d o sa g e s  v a r i e d  f ro m  0.8 cc  to 1.5 cc , depending  on th e  c o y o te 's  
e s t im a te d  w eigh t. M e a s u re m e n ts  and  c a p tu re  d a ta  s im i l a r  to th a t  
f o r  th e  w olf w e r e  r e c o r d e d ,  and a n t ib io t ic s  w e re  in je c ted . T en  
co y o te s  w e r e  f i t te d  w ith  r a d io - c o l l a r s .
R ad io  L o ca tio n s  and H om e R an g es  
T he  r a d io - c o l l a r e d  w olf and co y o tes  w e r e  lo c a te d  e v e ry  5 
d a y s ,  w e a th e r  p e rm i t t in g ,  f ro m  a C e s s n a  182 a i rp la n e .  To s u p p le ­
m e n t th e  a e r i a l  lo c a t io n s ,  a t te m p ts  w e r e  m a d e  be tw een  f l ig h ts  to  
lo c a te  c o l la r e d  a n im a ls  f ro m  th e  g round  by  t r ia n g u la t io n .  V isu a l 
o b s e rv a t io n s  of s tu d y  a n im a ls  w e r e  in f re q u en t b e c a u s e  of the  d e n se  
v e g e ta t io n .  A ll a e r i a l  and m o s t  g round  lo c a tio n s  w e re  m apped  
(ground lo ca tio n s  w e r e  m ap p ed  only if th e  lo c a te d  po in t c o n s is te d  of 
3 o r  m o r e  l in e s  th a t  co n v e rg e d  in  a  polygon 0.25 m ile  (0.4 km ) o r  l e s s  
in d ia m e te r ) .  T h e  h o m e  r a n g e  s iz e  w as e s t im a te d  by  m e a s u r in g  w ith  
a  p la n im e te r  the m in im u m  a r e a  c o v e re d  (M ohr 1947). Wolf and 
c o y o te  hom e r a n g e s  w e r e  an a ly ze d  fo r  s e a s o n a l  u se  and i n t e r -  and 
in t r a s p e c i f i c  o v e r la p .
F o u r  p e r io d s  ( le s s  than  2 5 h o u rs  each) of continuous r a d i o ­
t r a c k in g  w e r e  m o n ito re d  d u r in g  th e  s u m m e r  of 1980. D uring  th e s e
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c h e c k s ,  coyo te  lo c a t io n s  w e r e  r e c o r d e d  a t  l e a s t  e v e ry  2 h o u rs ,  and 
th e  m o v e m e n t  o r  in a c t iv i ty  of th e  a n im a l  w as  a l s o  no ted , b a s e d  on th e  
s te a d in e s s  of s ig n a l  v o lu m e . If the  s ig n a l  s t r e n g th  v a r ie d  g r e a t ly  
d u r in g  a  30- se c o n d  l is te n in g  p e r io d ,  the  coyote  w as  p r e s u m e d  to  b e  
a c t iv e .  A c o n s ta n t  s ig n a l  s t r e n g th  in d ic a ted  in ac tiv ity .
Scent -m a rk in g
S c e n t -m a rk in g  w as  m o s t  e a s i ly  o b se rv e d  d u r in g  w in te r .
W olf and coyo te  b o d ily  e l im in a t io n s  w e r e  r e c o r d e d ,  w ith  p a r t i c u la r  
e m p h a s is  p laced  on f re q u e n c y  of m a rk in g ,  the  n u m b e r  of a n im a ls  
invo lved , and th e  p r e s e n c e / a b s e n c e  of v a g in a l  b le ed in g  (as an in d i­
c a to r  of p r o e s t r u s ) .  I n te r s p e c i f ic  m a rk in g  in te ra c t io n s  of w o lves  
and  co y o te s  w e r e  no ted .
F ood  H abits
W olf and  co yo te  t r a c k s  in th e  snow w e re  fo llow ed to  c o l le c t  
s c a t s ,  o b s e rv e  s c e n t - m a r k in g ,  and lo c a te  k i l l s .  S am p les  w e re  
c o l le c te d  f ro m  u n g u la tes  th a t  w e r e  k i l led  b y  o r  fed  upon by w ild  c a n id s .  
U ngula te  leg  bone m a r r o w  w a s  ex am in ed  to  d e te rm in e  the  a n im a l 's  
g e n e ra l  cond ition , s e x  w as  r e c o r d e d ,  and in c i s o r s  w e re  c o l le c te d  to  
d e te r m in e  age , u s ing  the  c e m e n tu m  annuli techn ique  (Sergean t and 
P im lo t t  195 9).
W olf and  coyo te  s c a t s  ( feces)  w e r e  co l le c te d  y e a r - r o u n d ,  and  
l a t e r  an a ly z e d  fo r  co n ten t.  A ll  s c a t s  c o l le c te d  w e r e  la b e le d  a s  to
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s p e c i e s ,  lo c a t io n ,  d a te  of c o l le c t io n ,  c o l le c to r ,  and  e s t im a te d  d a te  of 
d ep o s it io n . S ca ts  found on i r r e g u l a r l y  t r a v e le d  r o a d s ,  r iv e r b e d s ,  
e tc .  , w e r e  d a ted  a s  "ag e  unknown, " u n le s s  o b v io u s ly  f r e s h .  A ges  of 
s c a t s  c o l le c te d  on r o a d s  and t r a i l s  f re q u e n t ly  t r a v e le d  by  P r o je c t  
p e r s o n n e l  cou ld  be  d e te rm in e d  f a i r l y  a c c u ra te ly ,  a llow ing  a n a ly s is  of 
s e a s o n a l  food h a b i ts .  S ca ts  of unknown ag e  w e r e  an a ly ze d  s e p a r a te ly ,  
y ie ld in g  a  m o r e  g e n e r a l  o v e rv iew  of food h a b i ts .
W o lf- l ik e  s c a t s  w e r e  la b e le d  a s  "known" o r  " p ro b a b le "  wolf 
s c a t s ,  to  m in im iz e  confusion  w ith  c o u g a r  o r  b la c k  b e a r  s c a t s .  S ca ts  
w e r e  la b e le d  a s  "know n" w hen su r ro u n d in g  t r a c k s  in d ic a te d  tha t a  
w olf d e p o s ite d  th e  s c a t .  In th e  a b s e n c e  of re c o g n iz a b le  t r a c k s ,  s c a ts  
w e r e  c la s s i f ie d  a s  " p ro b a b le ,"  b a s e d  on a  d ia m e te r  of g r e a t e r  than  
1 inch  (2 5 m m ) (T hom pson  1952, W e a v e r  and F r i t t s  197 9), sh a p e ,  and 
v o lu m e  (M urie  1954).
T he  h ig h -d e n s i ty  coyo te  popu la tion , and th e  v e ry  low d en s ity  
of o th e r  s im i l a r ly  s iz e d  p r e d a t o r s ,  a ided  coyote  s c a t  id en tif ica tio n . 
A ll s c a t s  w ith  a  d ia m e te r  l e s s  th an  1 inch  (25 m m ) w ith  th e  c o r r e c t  
sh a p e  and v o lu m e  (M urie  1954), w e r e  c la s s i f ie d  a s  coyote s c a t s .  The 
e x t r e m e ly  low n u m b e rs  of b o b ca t ,  lynx, and  w o lv e r in e  s e rv e d  to  
m in im iz e  m is id e n t i f ic a t io n .
S ca ts  w e r e  f ro z e n  a s  soon  a s  p o s s ib le  a f te r  c o l lec tio n  to 
av o id  d ec o m p o sit io n . B e fo re  b eg inn ing  a n a ly s i s ,  s c a t s  w e re  thaw ed  
and  au to c la v e d  a t  255®F fo r  35 m in u te s  to  k i l l  p a r a s i t e s  su ch  a s
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E c h in o c o c c u s  sp p . (Kennedy and  C a rb y n  1980). S te r i l i z e d  s c a t s  w e re  
w a sh e d  in  a  f in e ly  m e s h e d  s ie v e  to  r e m o v e  a m o rp h o u s  fe c a l  m a te r i a l  
and  y e t  r e t a in  h a i r s ,  te e th ,  and b o n e s ,  e tc .  The s c a t  r e m a in s  w e r e  
th e n  a i r - d r i e d  and s to r e d .  L a te r ,  s c a t  r e m a in s  w e r e  p la c e d  in w a te r ,  
to  s e p a r a t e  f lo a tin g  h a i r  f ro m  h e a v ie r ,  s ink ing  com p o n en ts  su c h  a s  
b o n es  and  te e th .  T he  h a i r s  w e r e  ex am in ed  u n d er  a com pound m i c r o ­
sc o p e  and  id en tif ied , b a s e d  on s c a le  and c o lo r -b a n d  p a t t e r n s ,  and  
o th e r  c h a r a c t e r i s t i c s  (A dorjan  and K olenosky  1969, M oore  1974).
S ca t a n a ly s is  s e g re g a te d  food h a b i ts  a c c o rd in g  to  s p e c ie s ,  d a te  of 
d ep o s it io n , p e r c e n t  co m p o s it io n  of food i te m s  p e r  s c a t ,  and  o v e ra l l  
p e r c e n t  f re q u e n c y  of o c c u r r e n c e  (Scott 1941).
Wolf and C oyote M o r ta l i ty  
T he  p o s s ib i l i ty  th a t  th e  r a d io - c o l l a r e d  w olf had  b een  k il led  
w as  c o n s id e re d  a f te r  h e r  c o l la r  c e a s e d  t r a n s m i t t in g .
C on tac t w as m a in ta in e d  w ith  lo c a l  t r a p p e r s  and h u n te rs  to  
d e te r m in e  m o r ta l i ty  of b o th  tag g ed  and un tagged  c o y o te s .  B e c a u se  of 
t h e i r  w a r in e s s ,  co y o te s  w e r e  d if f icu lt  to  t r a p  and r a r e l y  s e e n  w ith in  
sh oo ting  d is ta n c e  b y  h u n te r s .  R e p o r te d  k i l ls  of coyo tes  w e re  in v e s t i ­
g a te d  a s  to  age , s e x ,  g e n e ra l  cond ition , and  c a u s e  of dea th . N a tu ra l  
m o r ta l i ty  w as  m o r e  d iff icu lt  to d ocum en t. Coyote c a r c a s s e s  found in 
th e  w ild  w e r e  e x a m in ed  fo r  p a r a m e t e r s  d e s c r ib e d  above.
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S u rv e y  fo r  W olves 
E f fo r ts  w e r e  m a d e  to  lo c a te  w o lves  in th e  s tu d y  a r e a  and 
su r ro u n d in g  la n d s .  R o ad s  and  t r a i l s  w e r e  ch ecked  fo r  wolf t r a c k s  
and  s c a t s  b y  P r o j e c t  p e r s o n n e l  th ro u g h o u t th e  s tudy . R e p o r t s  of w olf 
s ig n  and s ig h t in g s  b y  lo g g e r s ,  h u n te r s ,  and  lo c a l  p eop le  w e re  in v e s t i ­
g a ted . I sp en t 4 days  h ik ing  in the  W igwam  d ra in a g e  im m e d ia te ly  
w e s t  of m y  s tudy  a r e a ,  and  conduc ted  in te rv ie w s  w ith  2 C anad ian  
o u t f i t t e r s ,  J a n  S k ib e r  and  Heinz L e u e n b e rg e r ,  who have  hunting r ig h ts  
in  th e  W igw am  a r e a .  T h e ir  o b s e rv a t io n s  of w olf a c t iv i ty  w e r e  
r e c o r d e d .
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C H A PTER  IV
RESU LTS
T ra p p in g
W olf C a p tu re
T hroughou t 1978 and th e  w in te r  of 1979, lo c a l  peop le  r e p o r te d  
o b s e rv in g  a  b la c k  w olf in the  F la th e a d  d ra in a g e  of B r i t i s h  C o lum bia . 
B G P p e r s o n n e l  r e p o r t e d  s c a t s ,  and  B ru c e  M cL e llan , a B r i t i s h  
C o lu m b ia  w ild life  b io lo g is t ,  o b s e rv e d  wolf t r a c k s  in the  F la th e a d  a r e a  
j u s t  n o r th  of the  M o n ta n a /B r i t i s h  C o lum bia  b o r d e r ,  and su b se q u en tly  
n o tif ie d  th e  W E P . On 8 A p r i l  1979, W E P  t r a p p e r ,  J o e  Sm ith , c a p ­
tu r e d  an adu lt  f e m a le  w olf (No. 114) 7 m i le s  (11 km ) n o r th  of the  
in te rn a t io n a l  b o r d e r  and  0.6 m i le s  (1 km ) w e s t  of th e  F la th e a d  R iv e r .  
She w a s  in s t ru m e n te d  w ith  a r a d io - c o l la r  and  r e le a s e d .  S m ith  r e c a p ­
tu r e d  h e r  on 2 3 A p r i l  1979, 5 m i le s  (8.8 km ) n o r th  of h e r  8 A p r i l  
c a p tu r e  s i te ;  sh e  w as  d ru g g ed  and  r e le a s e d .
Sex and N um ber of C oyo tes  C a p tu re d
S m ith  in s t ru m e n te d  fe m a le  coyo te  No. 3 and m a le  coyo te  
No. 5 d u r in g  th e  s p r in g  of 1979. I t r a p p e d  in te rm i t te n t ly  f ro m  1 
O c to b e r  1979 to 4 S e p te m b e r  1980, and  c a p tu re d  16 coyo tes  (9 m a le s  
and  7 fe m a le s ) .  Two w e r e  r e c a p tu r e d  once  and 1 w as  r e c a p tu r e d
19
Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.
20
tw ic e ,  y ie ld in g  a  to ta l  of 20 c a p tu r e s  (13 m a le s  and  7 f e m a le s )  
(Appendix C). D u rin g  A p r i l  1980, S m ith  c a p tu re d  6 m a le  and 5 f e m a le  
c o y o te s ,  r e c a p tu r in g  2 of th e m , fo r  a to ta l  of 13 c a p tu r e s  (7 m a le s  
and  6 f e m a le s ) .  Sm ith  did no t c o l le c t  w eigh t o r  m e a s u r e m e n t  da ta . 
T he to ta l  c a p tu r e s  w a s  21 m a le s  and 14 f e m a le s ,  y ie ld ing  a  s e x  r a t i o  
of 1.5 m a le s :  1.0 f e m a le s  (N = 35). I in s t ru m e n te d  9 co y o tes .
N o n - ta rg e t  S p ec ies  C a p tu re d
S e v e ra l  n o n - ta rg e t ,  s p e c ie s  w e re  in a d v e r te n t ly  c a p tu re d  and 
r e l e a s e d  by  S m ith  and m e ,  inc lud ing  p in e  m a r te n  (M a r te s  a m e r i c a n a ), 
f i s h e r  (M a r te s  p e n n a n ti), w o lv e r in e  (Gulo l u s c u s ). lynx (Lynx c a n a ­
d e n s i s ), and  b la c k  b e a r  (U rs u s  a m e r ic a n u s ).
A ge
Sm ith  e s t im a te d  th e  w olf to  be  m id d le -a g e d ,  b a s e d  on too th  
cond ition . I c la s s i f ie d  co y o tes  a s  pups, su b a d u lts ,  o r  a d u l ts ,  b a s e d  
on too th  e ru p tio n  and  w e a r ,  and  th e  s e a s o n  of c a p tu re .  D ata  w e re  
c o l le c te d  f ro m  9 m a le  a d u l t s / s u b a d u l t s ,  3 m a le  p u p s , 7 f e m a le  ad u l ts  / 
s u b a d u l ts ,  and 1 f e m a le  pup (Appendix C).
W eigh ts  and  M e a s u re m e n ts
W olf No. 114 w eighed  80 pounds, show ed no s ig n s  of 
p re g n a n c y ,  and a p p e a re d  to  b e  in good cond ition  (Appendix C).
A ll  c a p tu re d  co y o tes  a p p e a re d  to  b e  in good condition , w ith
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th e  ex c ep tio n  of N os. 9 and  150. F e m a le  No. 9 w as  v e r y  th in  and  had 
a s p a r s e  co a t.  M ale  No. 150 h ad  lo s t  th e  lo w e r  ha lf  of h is  hind leg  
p r i o r  to  m y  c a p tu re .  T h e  leg  w as  sw o llen  and hot, w ith  the  bone ends 
ex tend ing  th ro u g h  th e  s c a b b e d  s tu m p  end. A lthough he had a l a rg e  
f r a m e ,  he  w as  v e r y  th in .
S ix ty - th re e  p e r c e n t  of th e  coyo tes  ex am in ed  had ch ipped , 
b ro k e n ,  o r  m is s in g  te e th  (Appendix C). F e m a le  No. 532 w as th e  only 
coyo te  th a t  su f fe re d  e x c e s s iv e  w e a r  and too th  d e g e n e ra t io n ,  and w as  
e s t im a te d  to  be  g r e a t e r  than  5 y e a r s  old.
None of the  fe m a le  co y o tes  c a p tu re d  w e r e  la c ta t in g .  No. 532 
w a s  th e  only  f e m a le  ex a m in ed  th a t w as  su sp e c te d  of having pups the 
y e a r  sh e  w as  c a p tu re d .  H er  n ip p le s  w e re  e n la rg e d ,  w h e re a s  a l l  o th e r  
f e m a le  co y o tes  had  in co n sp icu o u s  n ip p le s  (Appendix C). No. 3 
ex h ib ited  v a g in a l  b le ed in g  w hen sh e  w as  ca p tu re d  on 8 F e b ru a r y .
Adult coyote  t e s t i c l e s  w e r e  s m a l l e s t  in M ay and  Ju n e , and  
l a r g e s t  in O c to b e r ,  N o v e m b e r ,  and F e b r u a r y  (Appendix C). T e s t i c l e s  
w e r e  not d escen d e d  in  1 ad u lt  and  2 pups , and only p a r t i a l ly  deve loped  
in  a th i r d  pup.
G e n e ra l ly ,  t ra p p in g  o c c u r r e d  d u r in g  s n o w - f re e  p e r io d s  w hen 
i t  w as  im p o s s ib le  to  t e l l  w h e th e r  o r  not a coyo te  had  been  a lone  w hen 
t r a p p e d .  T he  only o b s e rv e d  in c id en t of a com pan ion  s tay in g  w ith  a 
t r a p p e d  coyo te  o c c u r r e d  w ith  th e  c a p tu r e  of m a le  No. 550. T ra c k s  in 
th e  snow in d ica ted  th a t  a n o th e r  coyo te  had  r e m a in e d  w ith  No. 550 and
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b e d d e d  w ith in  30 fe e t  {9 m ) of h im  w h ile  he  w as  in th e  t r a p .
R a d io  L o ca tio n s  and  H om e R an g es
W olf
No. 114 w as  lo c a te d  115 t im e s  (T ab le  1) (F ig . 2). No. 114 's  
h o m e  r a n g e  s iz e  w as  440 s q u a re  m i le s  (1144 km ^). H ow ever, b e c a u s e  
of th e  u n u su a l  c r e s c e n t  sh a p e  of h e r  h om e ra n g e ,  hom e r a n g e  c a lc u ­
la t io n s  m a y  have  o v e r e s t im a te d  the  w o lf 's  t r u e  hom e ra n g e  s iz e .  
D e le tin g  th e  n o n -u se d  p o r t io n  of h e r  hom e r a n g e  y ie ld s  a h o m e  r a n g e  
s iz e  of 330 s q u a r e  m i le s  (858 km ^). I o b s e rv e d  h e r  tw ice  f ro m  an 
a i r p la n e  on 26 A p r i l  and  12 M ay 1980; bo th  t im e s  sh e  w as  t r a v e l in g  
a lo n e .  On 12 M ay, No. 114 w as  t r a v e l in g  th ro u g h  th ic k  t im b e r  and 
a p p ro a c h e d  2 d e e r  on the  edge of a c le a r c u t .  W hen sh e  w as  w ith in  
75 y a r d s  (68 m ) of the  d e e r ,  th ey  bounded off. T h e  w olf did not change 
p a c e  o r  d i re c t io n ,  and m a y  not h ave  b ee n  a w a re  of the  d e e r .  . ‘A e r ia l  
w olf lo c a tio n s  w e r e  in v e s t ig a te d  on th e  g round  and h ab i ta t  typed  (Ream , 
in  p r e p ,  ). No a n im a l  r e m a in s  a t  th e s e  lo c a t io n s  could be p o s i t iv e ly  
id e n tif ie d  a s  having  b e e n  k i l le d  o r  fed  upon by  the  wolf. D esp i te  
e x te n s iv e  a e r i a l  s e a r c h e s  w ith in  No. 1 1 4 's  hom e ra n g e  and su r ro u n d in g  
a r e a ,  s h e  could  no t b e  lo c a te d  on the fo llow ing  d a te s :
6 Ju n e  1979 2 5 Ju ly  1979
28 J u n e  1979 10 M ay 1980
5 Ju ly  1979 2 5 M ay 1980
T h e  wolf ex h ib ited  s e a s o n a l  u s e  of d if fe re n t  p a r t s  of h e r
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Table 1. Coyote and wolf radio location data, Flathead study area, 1979-1981.
Animal
number^ Sex
Number of 
captures
Number 
of aer ia l  
locations
Number 
of ground 
locations
Total 
number of 
locations
Period of 
transm ission
Home range 
(square
m iles )  (km^)
C 148 Î 1 14 0 15 1 1 /1 1 /7 9 -
1 /2 1 /8 0
4 10
C 150 d 1 17 1 19 1 1 /1 7 /7 9 -
2 /1 5 /8 0
10 26
C 143 9 1 14 1 16 1 1 /1 8 /7 9 -
1 /1 8 /8 0
b b
C 3 9 1 0 0 0 2 / 8 / 8 0 -
2 /8 /8 0
c c
C 5 d 1 28 14 43 2 /1 5 /8 0 -
5 /9 /8 1
23 60
C 7 d 3 16 16 35 6 /3 /8 0 -
8 /9 /8 1
12'^ 31^
C 9 9 1 4 11 16 7 /1 1 /8 0 -
9 /2 4 /8 0
12 31
C 11 d 1 4 12 17 7 /1 2 /8 0 -
1 2 /1 4 /3 0
17 44
C 13 9 1 5 10 16 7 /1 7 /8 0 -
2 /2 5 /8 1
9 23
C 17 d 2 0 3 5* 9 /1 /8 0 -
6 /27 /81
39 101
W 114 9 2 101 12 115 4 /8 /7 9 -
7 /22 /81
440
330e
1144
858=
= coyote; W = wolf.
^Coyote dropped collar shortly after being instrumented, 
*^Collar did not transmit after coyote was released .  
^Dispersal not included in determination of home range s ize .  
^Excluding non-utilized portion of w olf's  home range.
Note: initiation of transm ission  is  synonymous with capture date.
CO
24
p e i n t  o f  c o p t u r e
l o c o  t i e n
5 C A Ü
ers
*#
C A N A D A
F ig .  2. H om e r a n g e  of f e m a le  w olf No. 114 d e te rm in e d  f ro m  115 
r a d io  lo c a t io n s ,  8 A p r i l  1979-22 Ju ly  1980.
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h o m e r a n g e  (R eam , in p r e p .  ). She w as  lo c a te d  In th e  so u th e rn  o n e -  
th i r d  of h e r  hom e r a n g e  d u r in g  e v e ry  m o n th  of th e  y e a r ,  bu t m o s t  
o ften  d u r in g  la te  w in te r .  She w as  lo c a te d  in th e  n o r th e r n  q u a r t e r  of 
h e r  h o m e  r a n g e  only d u r in g  s n o w - f re e  m onths  and w as lo c a te d  in the 
c o r r i d o r  b e tw een  th e  so u th e rn  and n o r th e r n  s e c t io n s  du r in g  s p r in g  and 
fa l l .  T he  hom e r a n g e s  of r a d io - c o l l a r e d  coyo tes  N os. 5, 7, 9, 11, 15, 
and  17 w e r e  co n ta ined  w ith in  h e r  hom e ra n g e ,  w h ile  th o se  of. coyo tes  
N o s . 143, 148, and 150 w e r e  not (F ig . 13). A lthough No. 1 1 4 's  hom e 
r a n g e  o v e r la p p ed  th e  h o m e  r a n g e s  of a t  l e a s t  5 co y o tes  and 77% of a 
s ix th  c o y o te 's  hom e r a n g e  (T ab le  2), I n e v e r  lo c a te d  th e  w olf c lo s e r  
th a n  1.7 m i le s  (2.7 km) to  any  in s t ru m e n te d  coyo te  (Table 3).
C oyote
E igh t out of 9 co y o tes  w e r e  c a p tu re d  along  the p e r ip h e ry  of 
t h e i r  h o m e  r a n g e s ,  w ith  the ex cep tion  b e in g  No. 150 (F ig s . 3 -12).
A ll  m o r ta l i t i e s  (N = 4) s u f fe re d  by  in s t ru m e n te d  co y o tes  o c c u r r e d  along  
th e  p e r ip h e r y  of, o r  d i s p e r s a l  ro u te  f ro m , each  c o y o te 's  hom e ra n g e .
C oyo tes  N os. 143, 148, and 150 w e r e  m o n ito re d  d u r in g  the  
f a l l  and  e a r ly  w in te r  of 1979-80 , and a l l  o th e r  coyo tes  w e r e  m o n i to re d  
a f te r  th a t  t im e .  A s a r e s u l t ,  c o m p a r is o n s  of s a m e -d a y  r a d io  lo c a t io n s  
w e r e  an a ly z e d  s e p a r a te ly  fo r  th e  2 s a m p le s ,  w h ich  w e r e  r e f e r r e d  to  a s  
th e  "M ontana  co y o te s"  (Nos. 143, 148, and 150) and the  " B .C .  c o y o te s"  
(Nos. 5, 7, 9, 11, 15, and 17). F o r  a l l  co y o tes  (om itt ing  d ro p p e d -  
c o l l a r  co y o te s ) ,  th e  m e a n  h o m e r a n g e  s iz e  of m a le s  w as  20 s q u a r e
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T ab le  2. P e rc e n t  hom e ran g e  overlap  of 9 r a d io -c o lla re d  coyotes and a r a d io -c o l la r e d  wolf.
A nim al num ber^
Age^ S ex num ber^ C143 C148 C150 C5 C7 C9 C i l C15 C17 W114
S ? C 143 X 11 8 0 0 0 0 0 0 0
S ? C 148 100 X 17 0 0 0 0 0 0 1
A d" C 150 100 37 X 0 0 0 0 0 0 0
A cf C 5 0 0 0 X 0 0 0 20 0 6
A d" C 7 0 0 0 0 X 0 0 0 3 3
A ? C 9 0 0 0 0 0 X 46 20 0 6
A d" C 11 0 0 0 0
#
0 68 X 30 0 4
A ? C 15 0 0 0 8 0 14 15 X 0 2
S d* C 17 0 0 0 0 10 0 0 0 X 7
A ? W 114 0 1 0 100 100 100 100 100 77 X
= coyote; W = wolf.
= subadult; A = adult.
M
O)
27
T ab le  3. M in im u m  d is ta n c e s  {<2.0 m i le s )  b e tw een  
sa m e ~ d a y  lo c a tio n s  of w olf and  co y o tes .
D ate
A n im a ls
invo lved^
D is ta n ce  be tw een  a n im a ls  
(m ile s )  (km)
5 -1 7 -8 0 C5 and W114 1.7 2.7
6 -1 7 -8 0 C7 and W114 2.0 3.2
7 -1 5 -8 0 C9 and C l l 1 .9 3.0
7 -2 6 -8 0 C9 and C l l 0.7 1.1
7 -3 1 -8 0 C9 and C l l 1.4 2.2
7 -3 1 -8 0 C l l  and C15 0.9 1.4
8 -2 0 -8 0 C9 and  C l l 1.1 1.8
8 -2 3 -8 0 C l l  and C15 1.9 3.0
8 -2 5 -8 0 C9 and  C l 5 1.6 2.6
9- 3-80 C9 and  C15 1.3 2.1
9 -1 6 -8 0 C9 and  C15 1.5 2.4
“■C = coyote; W = wolf.
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C A N A D A
U . S .  A
O = p o i n t  o# c a p t u r e  
#  = l o c a t i o n
® = p o i n t  of  c o l l a r  r e t r i e v a l
G l a c  ie  r
N a t i o n a l
G a r n e t
L a k e
P a r k
SCALE
T e p e e
L a k e
i  miles
j k i l o m e t e r s
F ig .  3. H om e r a n g e  of f e m a le  coyo te  No. 143 d e te rm in e d  f r o m  
16 r a d io  lo c a t io n s ,  18 N o v em b er  1979-18 J a n u a ry  1980.
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C A N A D A
U . S .  A
O r  p o i n t  o f  c a p t u r e  
•  = l o c a t i o n
G l a c i e r
N a t i o n a l
G a r n
Lak
P a r k
SC ALE
% T e p e eJ miles
J  k i l o m e t e r s
F ig .  4. H om e r a n g e  of f e m a le  coyote  No. 148 d e te rm in e d  f ro m  
15 r a d io  lo c a t io n s ,  11 N o v em b er  1979-21 J a n u a r y  1980.
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C A N A D A
U . S .  A
□ r  p o i n t  of  c a p t u r e  
■ = l o c a t i o n
r  p o i n t  o f  d e a t h
G l a c i e r
P o r k
SCALE
J mi les
L a k
J k i l o m e t e r s
F ig .  5. H om e r a n g e  of m a le  coyo te  No. 150 d e te rm in e d  f ro m  19 
r a d io  lo c a t io n s ,  17 N o v em b e r  1979-15 F e b r u a r y  1980.
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□ -  p o i n t  o f  c a p t u r e  
■ -  l o c a t i o n
cu
C A N A D A
U .S . A
k i l o m e t e r s
m i l e s
F ig .  6, H om e r a n g e  of m a le  coyote  No. 5 d e te rm in e d  f ro m  43 
r a d io  lo c a t io n s ,  15 F e b r u a r y  1980-9  M ay 1981.
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p o i n t  of  c a p t u r e
A — l o c a t i o n
=  po in t  of  d e a t h
S C A L E
K ilom eters
J milesP ro c to r  
Lake ^
CANADA
U . S . A
F ig .  7. H om e r a n g e  of m a le  coyote  No. 7 d e te rm in e d  f r o m  35 
r a d io  lo c a t io n s ,  3 Ju n e  1980-9  A ugust 1981.
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A = p o i n t  of  c o p t u r e  
A = l o c a t i o n
I c i l o m
m i
Proctor
Lake
F ig ,  8. H om e r a n g e  of f e m a le  coyo te  No. 9 d e te rm in e d  f ro m  
16 r a d io  lo c a t io n s ,  11 Ju ly  1980-24  S ep te m b e r  1980.
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o = p o i n t  o f  c a p t u r e  
#  = l o c a t i o n
S C A L E
k i i o m
i l * .
O.
P ro c to r
Lake
F ig .  9. H om e r a n g e  of m a le  coyo te  No. 11 d e te rm in e d  f r o m  17 
r a d io  lo c a t io n s ,  12 J u ly  1980-14 D e c e m b e r  1980.
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o = p o i n t  of  c a p t u r e  
■ -  l o c a t i o n  
^  = p o i n t  o f  d e a t h
EL
Proctor
Lake
F ig .  10, Hom e r a n g e  of f e m a le  coyo te  No. 15 d e te rm in e d  f ro m  
16 r a d io  lo c a t io n s ,  17 J u ly  1980-25 F e b r u a r y  1981.
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□ = p o i n t  of  c a p t u r e  
■ = l o c a t i o n
= p o i n t  o f  d e a t h
sc A l l
k i l e m a l a r *
CANADA
U. S . A
G l a c i e r
N a t i o n a l
P a r k
F ig .  11. H om e r a n g e  of m a le  coyo te  No. 17 d e te rm in e d  f ro m  4 
r a d io  lo c a t io n s  and  a  p re v io u s  c a p tu r e ,  1 S e p te m b e r  
1980-2 7 Ju n e  1981.
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F ig .  12. H om e r a n g e s  of a l l  r a d io - c o l l a r e d  co y o tes .
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C A N A D A
U . S . A
Wol f
C o y o t e
F ig .  13. H om e r a n g e s  of a l l  r a d io - c o l l a r e d  co y o tes  and  th e  
r a d i o - c o l l a r e d  wolf.
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m i l e s  (52 km ^) and  fo r  f e m a le s ,  8 s q u a r e  m i le s  (21 km ^). The 
M ontana  co y o te s  w e r e  a l l  c a p tu re d  w ith in  0.3 m i le  (0.5 km) of ea ch  
o th e r  and , a lthough  th e i r  h o m e  r a n g e s  o v e r la p p e d  ex te n s iv e ly  (F ig . 12), 
th e y  w e r e  n e v e r  lo c a te d  w ith in  0.2 m i le  (0,3 km ) of e a c h  o th e r  (T able  
4). N one of th e  M ontana  c o y o te s '  c o l l a r s  t r a n s m i t te d  long enough to  
p e r m i t  a n a ly s is  of s e a s o n a l i ty  of h om e r a n g e  u ti l iz a t io n . F e m a le  
No. 143 d ro p p ed  h e r  c o l la r  a p p ro x im a te ly  3 w e e k s  a f te r  be ing  i n s t r u ­
m e n te d ,  leav in g  in su f f ic ie n t  d a ta  to  d e te rm in e  hom e r a n g e  s iz e .  
C o m p a r is o n s  of No. 1 4 3 's  c lo s e s t  lo c a t io n s  to  th o se  of No. 148 and 
No. 150 w e r e  l im i te d  to  th e  f i r s t  3 w eeks  of No. 1 4 3 's  c o l la r  t r a n s ­
m is s io n .  C o m p a r is o n  of s a m e - d a y  lo c a tio n  d is ta n c e s  w as  l im ite d  to  
c o y o te s  w ith  a d ja c e n t  o r  o v e r la p p in g  h o m e  r a n g e s ,  and  not am ong  a l l  
c o y o te s '  hom e r a n g e s  (T ab le  3). T he  hom e r a n g e s  of B .C .  coyo tes  
o v e r la p p e d  to  v a ry in g  d e g re e s  (T ab les  2 -5 ) ,  bu t n e v e r  w e re  any  2 
found c l o s e r  to g e th e r  th a n  0.7 m i le  (1.1 km ). C oyotes  No. 5 and No. 7 
d isp la y e d  s e a s o n a l  u s e  of th e i r  hom e r a n g e s .  M ale No. 5 u se d  the  
n o r th w e s te rn  o n e - th i r d  of h is  h o m e  r a n g e  only  d u r in g  s n o w - f re e  
m o n th s .  T h e  r e m a in d e r  of h is  hom e r a n g e  w as  u se d  d u rin g  a l l  4 
s e a s o n s ,  w ith  a  s l ig h t  c o n c e n tra t io n  of w in te r  lo ca tio n s  in an a r e a  
bounded  b y  C o u ld re y  C re e k ,  th e  F la th e a d  R iv e r ,  and  T h re e  M ile  L ake . 
W ith  1 ex cep tio n  in M a rc h  1981, a l l  of No. 7 's  w in te r  lo c a tio n s  
( J a n u a ry  th ro u g h  M arch )  w e r e  lo c a te d  in  th e  so u th e rn  q u a r t e r  of h is  
h o m e  r a n g e .  S o m e tim e  b e tw een  2 7 M a rc h  and 17 A p r i l  1981, No. 7
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T a b le  4. D is ta n c e s  b e tw e en  a l l  s a m e - d a y  lo c a tio n s  fo r  coyo tes  
N os. 143, 148, and 150.
D ate
D is ta n c e  in  m i le s  (km)
C o yo tes  N os. 
148 & 150
C oyo tes  N os. 
148 & 143
C oyo tes  N os. 
150 & 143
1 1 -2 0 -7 9 0.8 (1.3) 0.3 (0.5) 0 .9  (1.4)
1 1 -2 4 -7 9 0.5 (0.8) 0.2 (0.3) 0.7 (1.1)
1 1 -2 8 -7 9 1.4 (0.6) 0 .9  (1.4) 0.5 (0.8)
1 2 - 6 -79 0.6 (1.0) 0.2 (0.3) 0.5 (0.8)
1 2 - 9-79 0.4 (2.2)
1 2 -1 2 -8 0 0.9 (1.4)
1 2 -1 5 -8 0 0.6 (1.0)
1 2 -2 3 -7 9 2.2 (3.5)
1 2 -3 0 -7 9 1.9 (3.0)
1 -  3-80 0.4 (2.2)
1 -1 1 -8 0 2.5 (4.0)
1 -1 7 -8 0 1.4 (2.2)
1 -1 8 -8 0 0.7 (1.1)
MEAN 1.1 (1.8) 0 .7  (1.1) 0.6 (1.0)
Note: No. 143 d ro p p ed  h e r  r a d io - c o l la r  3 w ee k s  a f te r  be ing  
in s t ru m e n te d .
Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.
41
T a b le  5. M eans of p e r c e n t  coyote hom e 
r a n g e  o v e r la p ,  by se x  and  age .
C om bination P e r c e n t
M ale  o v er lap p in g  fe m a le 39
M ale  o v e r la p p in g  m a le 7
F e m a le  o v e r la p p in g  m a le 22
F e m a le  o v e r la p p in g  fe m a le 17
Subadult o v e r la p p in g  adult 39
Subadult o v e r la p p in g  su b ad u lt 0
A dult o v e r la p p in g  adu lt 20
A dult o v e r la p p in g  subadu lt 28
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le f t  h is  h o m e  r a n g e  and w a s  k i l le d  a  s t r a ig h t - l in e  d is ta n c e  of 5.5 m i le s  
(8.8 km ) w e s t  of h is  h o m e  r a n g e  b o u n d a ry  (F ig . 7). No. 7 w a s  the  
only  r a d io - c o l l a r e d  coyo te  who d is p e r s e d  w hile  b e in g  m o n ito re d .
D u rin g  a e r i a l  lo c a t io n s ,  in s t ru m e n te d  co y o tes  w e r e  o b se rv e d  
on 7 o c c a s io n s  (T ab le  6).
T a b le  6. V isu a l  o b s e rv a t io n s  of in s t ru m e n te d  coyo tes .
D ate
C oyote
No. C irc u m s ta n c e s
1 2 -2 3 -7 9 150 tr a v e l in g  th ro u g h  a  c l e a r c u t  w ith  a  l a r g e r  
coyote
6 - 2 1 —80 7 lay ing  down; w en t in to  t r e e s  a s  w e 
c i r c le d
6 -2 4 -8 0 7 w alk in g  w ith  a n o th e r  coyo te  along a  g r a v e l  
b a r ;  w ent in to  w illow s
7 -2 0 -8 0 7 w alk ing  on ro a d ;  s topped  and w atched  the  
p lane; t r o t te d  in to  t r e e s
7-31 -80 15 w alk ing  a lone
1 -1 5 -8 1 7 c r o s s e d  ro a d  100 y a rd s  (92 m) in  f ro n t  of 
m e  w h ile  I w as  r a d io - t r a c k in g
1 -1 6 -8 1 7 c r o s s e d  ro a d  80 y a r d s  (73 m ) in f ro n t  of 
m e  w h ile  I w as  r a d io - t r a c k in g
In s t ru m e n te d  co y o te s  w e r e  m o n ito re d  con tinuously  d u r in g  4 
s e p a r a t e  t im e  in te r v a l s  (F ig s .  14 and 15).
J in a  M a r ia n i  and  I s a t  a t  a s ta t io n a ry  po in t f ro m  0800
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14a. A c tiv i ty  of coyo te  No, 5.
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14b, A c tiv i ty  of co y o tes  N os, 7 ,  9, 11, and 15 on 10 A ugust 1980,
Ü
(0
No. 15 X 
No. 11 
No. 9 X 
No. 7
X X X X
X
X  X X
X
o o o o o o o o o o Oo o o o o o o o o o Oo T—H eo to c~ 05 o  . T-i CM CO
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14c, A c tiv i ty  of coyote  No. 9.
•i-i
Ü(d
X X X X
O O O o o o o oO O O o o o o oiH CO tH in CO [-
CM CM o o o tH r - l tH
17 A ugust 
1980
18 A ugust 1980
F ig .  14, C o n tin u a l a c t iv i ty  m o n i to r in g  d a ta  (X = m oving, 
-  = no t m oving).
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F ig .  15. L o c a tio n s  of f e m a le  coyo te  No. 9 
r e c o r d e d  .every 2 h o u rs  f ro m  1200 
31 Ju ly -1 2 0 0  1 A ugust 1980.
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8 A ugust to  0800 9 A ugust 1980 and l i s te n e d  a t 3 0 -m in u te  in te rv a ls  to 
th e  r a d io  s ig n a l  a c t iv i ty  of m a le  No. 5 (F ig . 14a). He w as m o s t  a c t iv e  
a ro u n d  noon and e a r ly  evening . S h o rtly  b e fo re  noon w hile  we w e re  
l i s te n in g  to  No. 5 ’s s te a d y  s ig n a l ,  a  h e l ic o p te r  f lew  o v e r ,  and  th e  . 
s ig n a l  s t r e n g th  b eg an  v a ry in g .  A th u n d e r s to rm  b e g a n  a t  1730 and 
la s t e d  s e v e r a l  h o u r s .  T h e  s to r m  did not s e e m  to  a ffec t No. 5 's  m o v e ­
m e n t  p a t t e r n  a s  did th e  h e l ic o p te r ;  he  w a s  in te rm i t te n t ly  a c t iv e  
th ro u g h o u t th e  s to r m .
M a r ia n i  and  M ike S ick le s  r a d io - t r a c k e d  fe m a le  No. 9 f ro m  
1200 31 J u ly  to  1200 1 A ugust 1980 (F ig . 15). E f fo r ts  w e re  c o n c en ­
t r a t e d  on ob ta in ing  lo c a tio n s  by  t r ia n g u la t io n  r a t h e r  than  d e te rm in in g  
a c t iv i ty / in a c t iv i ty .  The coyote  w as  lo c a te d  e v e ry  2 h o u rs  and i ts  
lo c a t io n s  w e r e  m ap p ed . No. 9 m oved  r a d ic a l ly  a t  th e  beg inn ing  and  
end of th e  l i s te n in g  p e r io d  (includ ing  c r o s s in g  th e  F la th e a d  R iv e r ) ,  but 
r e m a in e d  in  a 0,1 s q u a re  m i le  (0.3 km ^) a r e a  fo r  18 h o u rs  d u r in g  the 
m id d le  p a r t  of th e  t r a c k in g  p e r io d .
I m o n i to re d  th e  a c t iv i ty  of s e v e r a l  coyo tes  h o u r ly  f ro m  a 
s ta t io n a r y  po in t f ro m  0000 to  2300 10 A ugust 1980 (Fig. 14b). 
P e r io d s  of a c t iv i ty  w e r e  s p o r a d ic  w ith  no a p p a re n t  p a t te rn .
F r o m  2100 17 A ugust to  1700 18 A ugust 1980, I m o n ito re d  
a c t iv i ty  s ig n a ls  c o n s is te n t ly  f ro m  coyo te  No. 9 a p p ro x im a te ly  e v e ry  
2 ,5  h o u r s ,  and  in te rm i t t e n t ly  f ro m  o th e r  coyo tes  (F ig . 14c). No. 9 
w a s  a c t iv e  s p o r a d ic a l ly  th roughou t the  p e r io d  w ith  no a p p a re n t  p a t te rn .
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Scent -m a rk in g
W olves and  co y o tes  i n t e r -  and in t r a s p e c i f ic a l ly  in v e s t ig a te d  
e a c h  o t h e r 's  u r in e  and  f e c e s .
W olf
Blood in  th e  u r in e ,  in d ica t in g  p r o e s t r u s  (Seal et a l .  1979), 
w a s  f i r s t  o b se rv e d  in the  F la th e a d  fe m a le  w olf on 7 F e b r u a r y  and  l a s t  
n o ted  on 25 F e b r u a r y ,  R o th m an  and M ech (1979) found p e r io d s  of 
p r o e s t r a l  b le ed in g  in  w ild  M in n e so ta  w o lves  to  o c c u r  f ro m  4 J a n u a r y  
to  21 F e b r u a r y .
1 fo llow ed  w olf t r a c k s  v ia  snow shoes  and  sk i i s  fo r  6.7 m i le s  
(10 km ) d u r in g  th e  1980-81 w in te r .  I d i s c o v e re d  w olf t r a c k s  only 4 
t im e s  b e c a u s e  th e  w o lf 's  r a d io - c o l la r  t r a n s m is s io n  had c e a se d .
2 9 J a n u a ry  1981: I o b s e rv e d  w olf t r a c k s  m a d e  th e  p re v io u s
n igh t on th e  Sage C r e e k  a i r s t r i p ,  bu t b e c a u s e  of p o o r  t r a c k in g  co n ­
d it io n s ,  could follow  th e m  only  0.7 m i le  (1.1 km ). One sq u a t u r in a t io n  
w as  d i r e c te d  on a s m a l l  lum p  of snow .
15 F e b r u a r y  1981: I t r a c k e d  a  w olf f ro m  the Sage C re e k
a i r s t r i p  fo r  2.2 m i le s  (3.5 km ); i t  did not s c e n t - m a r k  but did k i l l  a  
m o o s e  c a lf  (see  W olf F ood  H ab its) .
21 F e b r u a r y  1981: I r e v i s i t e d  the  m o o se  ca lf  k i l l  and  fo llow ed
th e s e  t r a c k s  fo r  1 m i le  (1.6 km ), bu t the  w olf did not s c e n t - m a r k .
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22 F e b r u a r y  1981; I t r a c k e d  3 m i le s  (94,8 km ) f u r th e r  a long  
y e s t e r d a y 's  w olf t r a c k  and  o b s e rv e d  2 b loody  sq u a t  u r in a t io n s  and a  
s c a t .  T he  f i r s t  u r in a t io n  w as  on a  n o n d is t in c t iv e  f la t  a r e a  of snow, 
a c c o m p a n ie d  b y  th e  w o lf 's  2 ,5 -foo t (O.B-m) s c r a t c h  in f ro n t  of th e  
u r in e  sp o t.  T he  se co n d  u r in a t io n  and  th e  s c a t  w e r e  w ith in  4 fe e t  
(1,2 m )  of an  old m o o se  sk u l l  th e  w olf had  dug out of th e  snow . Two 
w olf b ed  s i t e s  and  a  p la c e  w h e re  sh e  had s a t  on h e r  haunches  and 
s c r a t c h e d  h e r  n ec k  co n ta in ed  fa in t  b lood sp o ts  in th e  r e a r  a r e a ,  
p r e s u m a b ly  f ro m  v a g in a l  b le ed in g . A s sh e  le f t  th e  f i r s t  bed  s i te ,  
s m a l l  b lood  sp o ts  w e r e  found 2 -3  in c h es  (6 cm ) beh ind  n e a r ly  e v e ry  
t r a c k  fo r  s e v e r a l  s t e p s .
C oyote
D u rin g  th e  1980-81 w in te r ,  I  fo llow ed  28.8 m i le s  (43.6 km ) of 
co yo te  t r a c k s  and  r e c o r d e d  s c e n t - m a r k s  (T ab le  7), Blood in f e m a le  
coyo te  u r in e  w as  f i r s t  o b s e rv e d  on 31 J a n u a r y  and la s t  on 13 M arch . 
T he  f re q u e n c y  of u r in a t io n  in c r e a s e d  w ith  b re e d in g  ac t iv i ty ,  w ith  
p a i r e d  a n im a ls  m a rk in g  a t a  m e a n  r a t e  7,5 t im e s  g r e a t e r  than  th a t  of 
lone  c o y o te s ,  ' 3,0 m a r k s / m i l e  and 0.4 m a r k s / m i l e  r e s p e c t iv e ly .
O c c a s io n a l ly ,  f re q u e n t ly  u se d  s c e n t  p o s ts  w e re  found c o n ­
ta in in g  s e v e r a l  s c a t s  a n d /o r  u r in a t io n s .  On 18 N ovem ber 1979, p r i o r  
to  snow c o v e r ,  I d is c o v e re d  a  w e l l - e s ta b l i s h e d  s c e n t  p o s t  in  Sullivan  
M eadow , G la c ie r  N a tio n a l P a r k .  The b a s e  of an  old, w ooden t r ip o d
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T ab le  7, Coyote sc en t-m a rk in g .
T o ta l d is tance  
t r a c k s  followed Mean num ber of N um ber of coyotes 
t rav e lin g  to g e th er^Date m ile s  (km) M a rk s /m ile ^  (M arks/km ) Type of m ark ^
1-22-80 0.1 (0.2) a u rine-V B  & 
sc ra tch ;  
scat; 
u r in e
1 m ale  and 
1 fem ale
1-26-80 0.3 (0.5) a u rine U
2 -  2-80 0.3 (0.5) a sc a t  & bed U
2 -  7-80 0.4 (0.6) a no m a rk  
bu t VB
1 fem ale
2-25-80 0.1 (0.2) a u rine U
1-25-81 1.0 (1.6) 0 no m a rk 1
1-31-81 1.5 (2.4) 4.0 (2.5) urine;
urine;
urine;
urine;
2 u r in es
1 m a le  and 
1 fem ale
2 -  4-81 0.1 (0.2) a urine;
u r in e
1
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T ab le  7. (continued)
Date
2 -  7-81
2-13-81
2-20-81
2-25-81
2-28-81
3-11-81
3-12-81
T o ta l  d is tance  
t r a c k s  followed Mean num ber of
m ile s  (km) Marks/mile®- (M arks/km ) Type of m ark^
1.3 (2.1)
1.5 (2.4)
2.0 (3.2)
2.5 (4.0)
1.5 (2.4)
1.5 (2.4)
0.7 (1.1)
N um ber of coyotes 
t ra v e lin g  toge ther^
5.4
0.7
1.0
1.2
6.0
0
0
(3.4)
(0.4)
(0 .6)
(0 .8 )
(3.8)
2 u r ines; 
sca t;
2 u r in es-V B  
& 2 u r in es
u rine
s c a t  & 
u rine
2 u rines ; 
urine
urine; 
urine; 
u rine-V B  
& urine; 
u r ine  & 
scat;
urine-V B ;
urine-V B
no m a rk
no m a rk
m any
1 m ale  
1
1 m ale  and 
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T able  7. (continued)
■DCD
3 T otal d is tancew'w tr a c k s  followed Mean num ber of N um ber of coyotes 
trav e lin g  to ge ther^
03
0 Date m ile s  (km) M a rk s /m lle ^ (M arks/km ) Type of m ark ^
3"CD
8
3-13-81 2.0 (3.2) 0.5 (0.3) u rine-V B 1 fem a le
5
tQ- 3-13-81 1.3 (2.1) 1.5 (0.9) urine; 1
i s c a t
CD
"nc
3-17-81 1.0 (1.6) 0 no m a rk 1
3.3"CD
CD
3-17-81 1.1 (1.8) 0 no m a rk 1
■D
0Q.C0
3-18-81 2.0 (3.2) 0.5 (0.3) sca t ■ U
5'3
■D 3-19-81 3.0 (4.8) 0 no m a rk 1
3"CT1—H 3-23-81 3.5 (5.6) 0.6 (0.4) urine; 1 m a le  and
o_
$ #  ¥  ̂■ u r in e 1 fem a le
^Insuffic ien t d is tance  followed to aoèurat.ei# d e te rm in e  m ean  num ber of m a rk s /m i le .
^U rin e -V B ' ndeans a u rina tion  contaiiii-ngl^aginal blood; VB m eans no urina tion  but vag inal blood 
p re s e n t 'b n  sbbw . ■
m canS/unable to  de te rm in e  nurnber of coyotes trav e lin g  toge ther  b ecau se  of m o re  than  1 se t  
of t r aiçks p resen t, in a j umbled m a n n e r ,
cnO
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s e r v e d  a s  a  s c e n t  p o s t  th a t  co n ta in ed  45 coyo te  s c a t s  in a 1000 s q u a re  
foo t <93.3 m ^) a r e a .  On 7 F e b r u a r y  1981, a  s c e n t  p o s t  c o n s is t in g  of 
2 u r in a t io n s  and a  s c a t  w as  o b s e rv e d  35 y a r d s  (32 m ) f ro m  a  d e e r  k il l  
on a lake ; 4 m o r e  u r in a t io n s  w e r e  lo c a te d  a t  the  k il l .  Such c o m m u n a l  
s c e n t  p o s ts  w e r e  o b s e rv e d  l e s s  f re q u e n tly  th an  in d iv idua l s c a t s  o r  
u r in a t io n s .
F ood  H abits
F ie ld  O b se rv a t io n s
W olf. The r a d io - c o l l a r e d  w olf a p p e a re d  to  depend upon 
sca v e n g in g  fo r  m o s t  of h e r  food r e s o u r c e s  (T ab le  8). D uring  th e  2 
y e a r s  h e r  b e h a v io r  w as  m o n i to re d ,  s h e  w as  known to  have  k illed  and 
c o n su m e d  a l l  o r  p a r t  of 1 snow shoe  h a r e  (L epus  a m e r ic a n u s ), 1 
s p r u c e  g ro u s e  (C a n a c h i te s  c a n a d e n s is ), and  1 m o o se  ca lf . O b se rv e d  
a c c o u n ts  of p o te n t ia l  food r e s o u r c e s  and h e r  r e s p o n s e s  to th e m  a r e  
a s  fo llow s;
On 11 O c to b e r  1979, I ex am in ed  a dead  m o o se  ca lf  in th e  m ud 
a t  th e  so u th  end of P r o c to r  L ak e . T he  ca lf  had  d ied  of unknown c a u s e s  
a p p ro x im a te ly  3 d ay s  e a r l i e r .  T ra c k s  in d ic a ted  th a t  a  wolf had  
b r i e f ly  in v e s t ig a te d  th e  ca lf  bu t had no t fed on it.
J o e  Sm ith  r e c o r d e d  th e  5 fo llow ing  in c id e n ts  d u r in g  w in te r
1980:
23 J a n u a r y  1980: A p p ro x im a te ly  800 y a r d s  (730 m) f ro m
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T ab le  8. S um m ary  of w in te r  o c c u rre n c e s  of p re y  sp ec ie s  k illed  and scavenged upon by coyotes and a 
wolf, F la th ead  dra inage .
K illed Scavenged
Moose Moose
H are  D eer calf B eaver  G rouse H are  D eer adult Snake G arbage
Wolf 1 0 1  0 1 1 0  2 0 0
Coyote 2 1 0  3 0 0 1 7 1  1
cn
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th e  Sage C r e e k  R oad , a w olf dug a  h o le  2 .5 fee t  (0.8 m ) deep and 2 by  
3 f e e t  (0.6 m  by  0 .9  m) a t  the  a p e r tu r e .  Nothing w as  o b se rv e d  a t th e  
b o tto m  of th e  ho le , b u t 3 f e e t  (0.9 m ) f r o m  the  digging w as  a  f ro s ty  
v a p o r  h o le  in th e  snow , w h ich  S m ith  fe l t  m a y  have  b e e n  a  b e a r  den.
24 F e b r u a r y  1980: T h re e  a r e a s  dug out by  a  w olf w e re
o b s e rv e d - -n o th in g  w a s  found in  th e  f i r s t  d ig, b lood  and h a r e  fu r  w e r e  
o b s e rv e d  a t  th e  se co n d  dig , and  a t r a m p le d  a r e a  1 y a rd  (0.9 m ) in 
d ia m e te r  co n ta in in g  m u c h  b lood w as o b se rv e d  a t  th e  th ird  dig. L a te r  
in th e  day, th e  s a m e  w olf w a lk ed  p a s t  the  lo w er  p o r t io n  of a  saw ed  
e lk  le g  bone w ithout d is tu rb in g  it .  A ll  the  h a i r  and  m u s c le  had  b e e n  
s t r ip p e d  f ro m  the  bone.
2 5 F e b r u a r y  1980: T r a c k s  and  b lood in d ica ted  w h e re  a  w olf
h ad  k i l le d  and c o n su m ed  a  snow shoe  h a r e  ju s t  n o r th  of P r o c to r  L ake ,
26 F e b r u a r y  1980: At the  edge of a  m eadow  n e a r  P r o c to r
L ak e ,  a  w olf  dug out a  m o o se  ca lf  leg ; th e  m a r ro w  a p p e a re d  to  be  in 
good cond ition . L a te r  the  s a m e  day, the  w olf dug in to  the snow bu t 
o b ta in ed  nothing.
21 M a rc h  1980: A w olf caugh t a  s p r u c e  g ro u s e  n o r th  of Sage
C re e k  and  c a r r i e d  it  0 .7 m i le  (1.1 km ) b e fo re  consum ing  i t .  D uring  
th e  c a r r y ,  the  w olf p la c e d  th e  g ro u s e  on th e  snow tw ice  b e fo re  
r e t r i e v i n g  i t  and  r e s u m in g  w alk ing .
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I o b s e rv e d  th e  fo llow ing  w olf a c t iv i ty  d u r in g  la te  w in te r  1981:
15 F e b r u a r y  1981: I d is c o v e re d  v e r y  f r e s h  wolf t r a c k s
c r o s s in g  th e  Sage C r e e k  a i r s t r i p .  I fo llow ed th e m  e a s t  along Sage 
C re e k ,  and ev en tu a l ly  th e  t r a c k s  r e tu r n e d  to  the  a i r s t r i p ,  co m ple ting  
a 2.2 m i l e  (3.5 km ) c i r c l e .  B lood in the u r in a t io n s  in d ica ted  a  fe m a le  
w olf in  p r o e s t r u s  (Seal et a l ,  1979), p ro b a b ly  the  r a d io - c o l l a r e d  wolf. 
As sh e  n e a r ly  c o m p le ted  h e r  c i r c u l a r  p a th ,  th e  w olf c r o s s e d  f r e s h  
m o o s e  t r a c k s  a p p ro x im a te ly  0.2 m i le  (0.3 km ) s o u th e a s t  of th e  
a i r s t r i p .  The w olf and  m o o se  t r a c k s  r a n  to g e th e r  w ith  m uch  scu ff ling , 
and  m a n y  b ro k e n  b r a n c h e s  and tw igs  l i t t e r e d  th e  top of the  snow. 
S e v e ra l  l a r g e  c lu m p s  of m o o se  h a i r  (100-400 h a i r s  p e r  clum p) w e re  
im p a le d  on the  s tu b s  of b r a n c h e s  b ro k e n  off c lo se  to  the t r e e  t ru n k s .  
The body  of a f e m a le  ca lf  m o o se  la y  75 y a rd s  (69 m ) beyond th e  in i t ia l  
w o lf /m o o s e  e n c o u n te r  po in t. A 9 - in c h  (23-cm ) d ia m e te r  ho le  had 
b ee n  to r n  ju s t  beh in d  th e  l a s t  r ib ;  th e  s to m a c h  p ro tru d e d  th ro u g h  the  
hole, and  a  few r i b s  had  b e e n  chew ed  on. S e v e ra l  s m a l l ,  h a i r l e s s ,  
p ink  a r e a s  a p p ro x im a te ly  1 inch  b y  0.5 inch  (2.5 cm  by  1.3 cm ) in 
s i z e  w e r e  found on bo th  s id e s  of th e  th r o a t .  E x ce p t fo r  the  noted  
i n ju r i e s ,  no o th e r  d a m a g e  w as  a p p a re n t .  The m o o se  w as w a rm ,  and 
i t  s te a m e d  w hen I cu t in to  i t .  Skinning b a c k  th e  h a i r l e s s  a r e a s  along 
th e  th r o a t  r e v e a le d  m a s s iv e  h e m o r rh a g in g  and b ru is in g  of the m u s c le  
and  t i s s u e  a long  th e  t r a c h e a .  A p p a re n t ly  the  old w o lf 's  te e th  w e r e  too
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b lu n t  to  p u n c tu re  th e  n ec k  sk in  and  th e  c a lf  p ro b a b ly  d ied  of s t r a n g u ­
la t io n .  C ra c k in g  open th e  c a l f ’s  f e m u r  r e v e a le d  a  la y e re d  m a r ro w ,  
of w h ich  th e  c e n t r a l  p o r t io n  w as  m a n i l l a - c o lo r e d  and th e  p e r ip h e r a l  
o n e - th i r d  w a s  r e d .  T h ro u g h o u t,  th e  m a r r o w  had  th e  c o n s is te n c y  of 
j e l ly .  M a rro w  c o lo r  and c o n s is te n c y  in d ica ted  th a t  th e  ca lf  w as  in 
f a i r  to  p o o r  cond ition .
21 F e b r u a r y  1981 : I show ed  J e r r y  D eSanto, G la c ie r  N atio n a l
P a r k  R a n g e r ,  th e  m o o s e  c a r c a s s  I had  found on 15 F e b r u a r y .  The 
w olf h ad  r e tu r n e d  to  th e  c a r c a s s  on 20 F e b r u a r y  so  DeSanto and I 
t r a c k e d  h e r  in  o p p o site  d i r e c t io n s  fo r  a p p ro x im a te ly  1 m i le  (1.6 km) 
e a c h  w ay . D eSanto  o b s e rv e d  m u ch  wolf a c t iv i ty  in h is  fo re t ra c k in g  (see  
22 F e b r u a r y  n o te s ,  fo llow ing). My b a c k tra c k in g  r e v e a le d  m uch  le s s  
ac t iv i ty :  th e  w olf in v e s t ig a te d  2 coyo te  b e d s  and  ig n o red  a th i rd ,  o ld e r  
coyo te  bed .
22 F e b r u a r y  1981: I r e tu r n e d  to  th e  15 F e b r u a r y  m o o se  k i l l  
and  fo llow ed the  t r a c k s  D eSanto  had  o b s e rv e d  and an  ad d itio n a l 2 m i le s  
(3.2 km ) beyond w h e r e  D eSanto  had s to p p ed . A p p ro x im a te ly  1 m ile  
(1.6 km ) s o u th e a s t  of th e  k i l l  the  w olf dug th ro u g h  2 fee t  (0.6 m ) of 
snow  to  expose  a  w e l l -g le a n e d  h u m a n -k i l le d  m o o se  (d e te rm in ed  to  be  
h u m a n -k i l le d  by  th e  sa w ed  bone  ends). The wolf p a r t ia l ly  exposed
th e  v e r t e b r a e ,  bu t did not feed  on th e  r e m a in s .  On top of the  snow 
s u r ro u n d in g  the v e r t e b r a e  w e r e  s m a l l ,  f r e s h  bone  ch ip s  and 3 s m a l l .
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g ro o v ed  i n c i s o r s .  T he  w olf  dug out th e  m o o se  sk u ll ,  c a r r i e d  it  0.3 
m i le  (0.5 km) u p s lo p e , d ro p p ed  it ,  and  u r in a te d  and d e feca ted  w ith in  
4 fe e t  (1.2 m ) of i t .  T h i r ty  y a r d s  (2 7.4 m ) so u th  of the  sku ll ,  th e  w olf 
dug th ro u g h  10 in c h es  (2 5.4 cm ) of snow to  p a r t i a l ly  expose  a  m o o se  
jaw , p r e s u m a b ly  f ro m  th e  s a m e  k il l .  She did not chew on th e  jaw .
C o y o te . I fo llow ed  28.8  m i le s  of coyo te  t r a c k s  d u r in g  the  
w in te r  m o n th s .  My o b s e rv a t io n s  (T ab le  8) and k i l l s  r e p o r te d  by lo c a l  
p eo p le  w e r e  a s  fo llow s :
28 F e b r u a r y  197 9; D eSanto h e a rd  co y o tes  "ye lling  and 
s c r e a m in g "  a long  K in tla  L ak e  a t  0800. He in v e s t ig a te d  the  com m otion  
and saw  2 co y o tes  tugg ing  on a downed d e e r .  He r e tu r n e d  a t 0930 
and  o b s e rv e d  3 co y o te s  t e a r in g  a t th e  d e e r .  D eSanto exam ined  the  
s t i l l - w a r m  d e e r  and b eg an  b a c k t r a c k in g  in  th e  2 in ch es  (5.1 cm ) of 
snow to  d e te r m in e  th e  c a u se  of th e  d e e r ' s  dea th . T ra c k s  in d ica ted  
th a t  coyo te  No. 1 h ad  c h a s e d  th e  d e e r  f ro m  the f o r e s t  out onto the  
f ro z e n  la k e ,  w h e re  coyo te  No. 2 jo in e d  in  th e  c h a se .  The d e e r  went 
down, a s  ev id en ced  b y  th e  b lood  and t r a c k s  on the  ice , but 
m a n a g e d  to  r i s e  and  r u n  aga in . T hen  coyo te  No. 2 he ld  onto the  d e e r  
s o  s e c u r e ly  th a t  th e  c o y o te 's  t r a c k s  v a n ish e d  fo r  40-50  fee t (14 m) as  
th e  d e e r  r a n ,  a p p a re n t ly  c a r r y in g  i ts  p u r s u e r  a long above the  ground . 
Soon a f t e r  the  c o y o te 's  t r a c k s  r e a p p e a r e d ,  d e e r  sk id  m a rk s  le ad  to 
i t s  f a ta l  f a l l .  The th i r d  co yo te  l a t e r  jo in e d  th e  o th e r  2 s u c c e s s fu l
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h u n te r s  a t  th e  k i l l  s i t e .
11 O c to b e r  1979: C o yo tes  fed  on th e  m o o se  ca lf  c a r c a s s  
d e s c r ib e d  in  "W olf F ood  H ab its .  "
24 N o v em b er  1979: One o r  2 co y o tes  k i l led  and  co n su m ed  a
b e a v e r  on a  f ro z e n  b e a v e r  pond 0.2 m i le s  (0.3 km ) sou th  of th e  i n t e r ­
n a t io n a l  b o r d e r .
F e b r u a r y  1980: Ron W ilhe lm , a  P o l  a b r id g e  r e s id e n t ,  o b ­
s e r v e d  and p h o to g rap h e d  2 co y o tes  ch a s in g  a  d e e r  in to  the  F la th e a d  
R iv e r .  T he  d e e r  s to o d  in  the  c u r r e n t ,  bu t th e  coyo tes  would not go 
in to  th e  R iv e r  a f t e r  i t .  E v e n tu a lly ,  1 coyote  w alked  out onto the r i v e r  
ic e ,  a p p ro a c h in g  th e  d e e r .  The ic e  b ro k e  u nder  i t s  w eight and the  
co yo te  w as  sw ep t u n d e r  th e  ic e  and d id  not r e s u r f a c e .  The re m a in in g  
coyo te  th e n  le ft th e  a r e a .
11 F e b r u a r y  198Q: A coyo te  had  chew ed on and then  expe lled  
p a r t  of a  sn a k e . It w a s  unknown w h e re  th e  coyote  found the  snake .
19 M a rc h  1980 : C o y o tes  fed  e x te n s iy e ly  on the  c a r c a s s  of a  
f e m a le  y e a r l in g  m o o se ,  found 0.6 m i le  (1.9 km ) sou th  of the  T r a i l  
C r e e k  P o r t  of E n t ry ,  The f e m u r  m a r r o w  w a s  r e d  w ith  p u rp le  lum ps 
and  of ru n n y  c o n s is te n c y ,  in d ic a t in g  a  m o o se  in  p o o r  condition.
30 M a rc h  1980: D eSanto  in fo rm e d  m e  of a  m o o se  k i l l  a long
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lo w e r  Sage C re e k .  I in v e s t ig a te d  th e  s i t e  and found th e  sp ine , sk u ll ,  
j a w s ,  and  2 a r t i c u la t e d  le g s  of a  3 -4  y e a r - o ld  m a le  m o o se . The 
c a r c a s s  w as  g lean ed  by  m a n y  coyo tes  and a  w o lv e r in e .  The fe m u r  
m a r r o w  w as  th e  c o lo r  and c o n s is te n c y  of s t r a w b e r r y  ja m , ind ica ting  
a  m o o s e  in p o o r  cond ition . M uch blood and m o o se  h a i r  lay  u n d er  the  
snow .
4 A p r i l  1980- D eSanto  r e p o r te d  an o th e r  dead m o o se  lo c a te d  
0.3 m i le  (0.5 km ) so u th w es t of th e  30 M a rc h  c a r c a s s .  I in v e s t ig a ted  
th e  s i t e  and  found th e  sp in e , r i b s ,  and  1 f e m u r  of a  fem a le ,  3 -4  y e a r -  
o ld m o o se .  S im ila r  to  th e  30 M a rc h  c a r c a s s ,  m o s t  of the r ib s  had 
b e e n  sn ip p ed  off a t  th e  sp in e .  T he fe m u r  m a r ro w  w as light pink, 
g r e a s y ,  and c o h e s iv e  enough to  hold i t s  sh a p e  a f te r  be ing  re m o v e d  
f ro m  th e  bone, in d ic a t in g  a m o o se  in  f a i r  condition . V ery  l i t t le  blood 
w a s  in  th e  snow .
13 A p r i l  1980: Two co y o tes  k i l led  and e n t i r e ly  consum ed  a
b e a v e r  a long  a sw am p y  s t r e t c h  of C o lts  C re e k ,  0.3 m ile  (0.5 km) 
so u th  of th e  in te rn a t io n a l  b o r d e r .  The coyo tes  had  ap p a re n tly  caught 
th e  b e a v e r  by s u r p r i s e  a s  it  w as  c ro s s in g  the  ic e  of i ts  dam m ed  pond, 
and  k i l le d  i t  10 fe e t  (3 m ) f ro m  open w a te r .
7 F e b r u a r y  1981; I d i s c o v e re d  an old d e e r  k i l l  on th e  ic e  of 
P r o c t o r  L ak e , T he g r e a t e s t  coyo te  a c t iv i ty  w as  confined to  an 8 -  by
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1 0 -foo t (2 .4 -m  by  3 .0 -m )  a r e a ,  w ith  24 s e t s  of coyote t r a c k s  r a d ia t in g  
f r o m  i t .  I o b s e rv e d  s c e n t - m a r k s  ( se e  Sc e n t -m a rk in g ) ,  2 coyote digs 
th ro u g h  15 in ch es  (38 cm ) of snow , 2 v e r t e b r a e ,  and d e e r  h a i r  a t  the  
s i t e .
12 F e b r u a r y  1981: I t r a c k e d  a lone coyote  in 10 inches
(21 cm ) of snow th ro u g h  a  c l e a r c u t  fo r  a m ile  (1.6 km ), du ring  w hich  
i t  in v e s t ig a te d  s m a l l  a r e a s  a t  the  b a s e  of g r a s s  c lum ps 8 t im e s ,  
a p p a re n t ly  m o u s in g . T he coyo te  w o rk e d  i t s  w ay  b a c k  and fo r th  
th ro u g h  th e  c l e a r c u t ,  c r o s s in g  a  logging ro a d  s e v e r a l  t im e s .  At 1 
p o in t,  th e  coyo te  bounded  o v e r  a  snow bank to  an a r e a  w h e re  a l a rg e  
b i r d  (p o ss ib ly  a  r a v e n )  had  b ee n  s i t t in g  on th e  snow. T ra c k s  Ind ica ted  
th a t  th e  coyote  c h a se d  a n d /o r  g ra b b ed  a t  th e  b i r d  on the g round  fo r  
s e v e r a l  fe e t  b e fo re  th e  b i r d  w as  ab le  to  tak e  fligh t. L a te r ,  the  coyote 
le f t  th e  c l e a r c u t  and e n te re d  th e  f o r e s t .  A p p ro x im a te ly  0.3 m ile  
(0.5 km ) a f te r  le a v in g  th e  c l e a r c u t  the  coyo te  dug th ro u g h  4 inches  
(10 cm ) of snow to  ob ta in  an old p o rk  h a m  bone, d ropp ing  It 2 fee t 
(0.6 m ) f ro m  w h e re  it w as  dug up.
20 F e b r u a r y  1981: I r e tu r n e d  to  th e  w o lf 's  15 F e b r u a r y
k i l l  ( see  W olf F ood  H ab its)  and  found th a t  co y o tes  and ra v e n s  had 
c o n s u m e d  a p p ro x im a te ly  40% of th e  m o o se  c a r c a s s .  Coyotes had  
c a r r i e d  e a s i ly  d e tach e d  p ie c e s  of th e  m o o se  s h o r t  d is ta n c e s ,  50 fe e t  
to  0.3 m i le  (16 m  to  0 .5 k m ), f ro m  th e  k i l l  s i t e ,  and th e re  fed  on the
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s c a v e n g e d  p a r t s .
25 F e b r u a r y  1981: A coyo te  c r o s s e d  f r e s h  snow shoe h a re
t r a c k s  and  fo llow ed th e m  fo r  25 fe e t  <7.6 m ). T h is  s a m e  coyote  l a te r  
e n c o u n te re d  f r e s h  g ro u s e  t r a c k s  and fo llow ed them  fo r  15 fee t (4.6 m). 
I f re q u e n t ly  o b s e rv e d  th is  type  of b e h a v io r  th roughout the  w in te r .
6 M a rc h  1981: A coyo te  k i l led  and consum ed  a snow shoe
h a r e  a t  th e  edge of a  l a r g e  m eadow  0.5 m i le  (0.8 km ) south  of the 
in te rn a t io n a l  b o r d e r .  T r a c k s  in d ica ted  tha t th e  h a r e  had  b een  in a ld e r  
th ic k e ts  b o r d e r in g  th e  m eadow , and w an d e re d  out into the  open a r e a  
w h e re  th e  coyo te  k i l le d  i t .
11 M a rc h  1981: I t r a c k e d  a  lone coyote th rough  a  s e le c t - c u t
a r e a  con ta in ing  s e v e r a l  s ta n d in g  m a tu re  s p ru c e  t r e e s .  The coyote 
w a lk ed  f r o m  s p ru c e  to  s p r u c e ,  in v e s t ig a t in g  th e  s h e l te r e d  a r e a  a round  
th e  t r e e  t ru n k s  c r e a te d  b y  th e  d roop ing  boughs. H a re  p e l le ts  w e re  
o b s e rv e d  in 2 su c h  s h e l t e r s .  The coyo te  in v e s t ig a te d  7 s h e l t e r s  in 
a p p ro x im a te ly  0.3 m ile  (0,5 km ) b e fo re  k il l in g  and consum ing  a h a r e  
c o n c e a le d  u n d er  th e  e igh th  t r e e .
12 M a rc h  1981» I often  o b se rv e d  coyote  t r a c k s  in a r e a s  of 
b e a v e r  ac t iv i ty :  co y o tes  u se d  b e a v e r  lodges  a s  s c e n t  p o s ts ,  tho rough ly  
in v e s t ig a te d  b e a v e r  ch a n n e ls  connecting  ponds, and f re q u e n tly  t r a v e le d  
o v e r  b e a v e r  d a m s . On th is  d a te ,  1 o r  2 coyo tes  k i l led  a  b e a v e r  in the
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s w a m p y  a r e a  a t th e  so u th  end of T h re e  M ile L ake , 2.5 m i le s  (40,0 km ) 
n o r th  of th e  in te rn a t io n a l  b o u n d ary . The b e a v e r  w as  in a n a r ro w ,
7 - in c h  (18-cm ) deep  channe l of w a te r  ex iting  a  d am m ed  pond w hen the  
c o y o te s  c a m e  o v e r  the channe l bank , g rab b ed  th e  b e a v e r ,  and d rag g ed  
i t  30 y a r d s  (27.5 m ) th ro u g h  a ld e r  th ic k e ts  in to  the  s p ru c e  t r e e s .
M uch f r e s h  b lood  and b e a v e r  fu r  m a rk e d  the t r a i l  le ad in g  to  the 
c a r c a s s .  A lthough 90-95% of th e  fu r  had been  pu lled  f ro m  the sk in , 
on ly  the  t a i l  and l im b s  had  b ee n  consum ed . The k i l l  w as  f r e s h ,  and 
I p ro b a b ly  in te r ru p te d  th e  feed ing  co y o tes . I howled f ro m  the k i l l  s i t e ,  
and  3 co y o tes  im m e d ia te ly  r e p l ie d  w ith in  0.3 m ile  (0.5 km ) of m e .
13 M a rc h  1981: I r e v i s i t e d  th e  12 M a rc h  k i l l  and found
noth ing  b u t so m e  b e a v e r  fu r  and th e  g u ts ,  w hich  lay  25 fee t (7.6 m ) 
f ro m  w h e re  I had  o b se rv e d  the  c a r c a s s  y e s te rd a y .  M any m o r e  coyote 
t r a c k s  w e r e  p r e s e n t  today  than  y e s te rd a y .  I fo llow ed coyote t r a c k s  
le a v in g  th e  k i l l  s i te ;  a p p ro x im a te ly  0.3 m ile  (0.5 km) f ro m  the s i te ,  
th e  coyo te  dug th ro u g h  8 in ch es  (20 cm ) of snow to  uncover  an old, 
s a w e d  e lk  sk u ll ,  b u t the  coyo te  had not m oved  the  sku ll .  T his  coyote  
and  a n o th e r  in an a d ja c e n t  c l e a r c u t  both e x e r te d  e x t ra  e ffo rt in th e i r  
t r a v e l s  to  in v e s t ig a te  s la s h p i le s ,  f a l le n  t r e e s ,  and s p ru c e  bough 
s h e l t e r s  (d e sc r ib e d  on 11 M a rc h ) .  Snowshoe h a r e  p e l le ts  w e re  o b ­
s e r v e d  in  s e v e r a l  of th e s e  in v e s t ig a te d  p la c e s  but n e i th e r  coyote 
e n c o u n te re d  a h a r e .
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17 M a rc h  1981: S e v e ra l  co y o tes  t r a v e le d  th ro u g h  a  la rg e
m eadow  0.3 m i le  {0.5 km ) so u th  of th e  in te rn a t io n a l  b o r d e r ,  digging 
s e v e r a l  h o le s  in  th e  snow v a ry in g  f ro m  4 to  26 inches  (10-66 cm ) in 
depth; I could  not d e te c t  any th ing  a t th e  bo ttom  of th e  h o le s .  A fte r  
t r a v e l in g  a p p ro x im a te ly  1 m ile  (1,6 km ), a  p a i r  of coyo tes  in v e s t i ­
g a ted  s e v e r a l  old e lk  b e d s  and  a  s im i la r  n u m b e r  of f r e s h e r  m o o se  
b e d s .  T h re e  of th e  m o o se  b ed s  had  s m a l l  am oun ts  of f r e s h  b lood a t
1 end. F o u r - te n th s  of a  m i le  (0.6 km ) so u th  of th e s e  b ed s ,  coyotes 
fed  on th e  r e m a in s  of a  f e m a le  m o o se .  One le g  bone s t i l l  had so m e  
r e d  m u s c le  on it ,  b u t  a l l  o th e r  bones  w e re  s t r ip p e d  of ed ib le  t i s s u e .
T he  m o o se  a p p e a re d  to  h ave  d ied  s e v e r a l  m on ths  e a r l i e r ,  and the 
r e m a in s  had  b e e n  s c a t t e r e d  100 y a rd s  (92 m ) dow n-s lope .
23 M a rc h  1981: I t r a c k e d  a p a i r  of coyo tes  a s  they  in v e s t i ­
g a te d  s e v e r a l  p o te n t ia l  food s o u r c e s .  O ne coyote followed an old 
sn o w sh o e  h a r e  t r a c k  f o r  20 fe e t  (6.0 m) and l a t e r  a  second  h a r e  t r a c k  
fo r  15 fe e t  (4.6 m ) b e fo re  lo s in g  in t e r e s t .  One coyote  had excava ted  
a  m o o s e  le g  bone and  c a r r i e d  it  fo r  60 y a r d s  (55 m) b e fo re  abandoning 
i t .  A h a r e  k ill ,  m a d e  a p p ro x im a te ly  a w eek  e a r l i e r ,  w as b r ie f ly  
ex a m in e d  b y  bo th  c o y o te s .  M ost of th e  h a r e  la y  under 1.5 inches  
(3.8 cm ) of snow , b u t  n e i th e r  coyo te  a t tem p te d  to  uncover it.
12 A ugust 1981: At d u sk , I saw a  l a r g e  w h i te - ta i le d  doe and
2 s m a l l e r  does  (p robab ly  y e a r l in g s )  g ra z in g  in  a  l a r g e  m eadow  0.5 m i le
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(0.8 km ) sou th  of th e  in te rn a t io n a l  b o r d e r .  Suddenly, they  s topped  
b ro w s in g  and  b e g a n  to  r u n  a ro u n d  in  a  con fused  m a n n e r ;  th e  y e a r l in g s  
d is a p p e a re d  in to  th e  f o r e s t  and the  l a r g e  doe s ta y e d  in th e  m eadow  and 
r e s u m e d  b ro w s in g . S h o rt ly  t h e r e a f t e r ,  the  lone  doe began  bounding 
to w a rd  th e  f o r e s t ,  p u r s u e d  b y  a coyo te  f ro m  th e  so u th e a s t ,  w hich  w as 
jo in e d  b y  a  se co n d  coyo te  f ro m  the  e a s t .  W hen th e  doe d isa p p e a re d  
in to  th e  t r e e s ,  th e  co y o tes  gave  up the  c h a se  and t r o t te d  b ack  th rough  
th e  m eadow  to g e th e r  in  a  s o u th w e s te r ly  d ire c t io n .
S ca t A n a ly s is
I ex am in ed  181 coyo te  s c a t s  and 30 w olf s c a ts  co llec ted  in
th e  s tu d y  a r e a  (T ab les  9-12). S ca ts  w e r e  an a ly zed  (Scott 1941) w ith
r e s p e c t  to  s e a s o n  of s c a t  d ep o s it io n  a s  follow s:
s p r in g  4 -15  th ro u g h  6-14
s u m m e r  6-15  th rough  9-14
f a l l  9-15 th ro u g h  11-14
w in te r  11-15 th ro u g h  4 -14
unknown any  s c a t  o ld e r  than 1 m onth
In te r s p e c i f ic  In te ra c t io n s
W olf and  C oyote
On n u m e ro u s  o c c a s io n s  w olf and coyote  t r a c k s  w e re  o b se rv e d  
c r o s s i n g  ea ch  o th e r ,  d isp lay in g  n e i th e r  avo idance  n o r  following b e ­
h a v io r ;  l e s s  f re q u e n tly ,  th e y  fo llow ed ea c h  o th e r .  In te r sp e c if ic  
s c e n t - m a r k s  w e r e  a lw ay s  in v e s t ig a te d  w hen en co u n te red .
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Table 9, Frequency of occurrence of food item s in 30 w olf sca ts  co llected  in the Flathead drainage.
Spring Summer F all Winter Unknown
Y early
total
Food item
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Ungulate 100 100 100 100 100 100 100 56 59 100 65 77
Hare 0 0 0 0 33 10 0 31 30 0 30 20
M icrotine 0 0 0 0 0 0 0 38 35 0 30 20
Ground
sq u irrel 0 0 0 14 33 20 0 13 12 10 15 13
Beaver 0 0 0 0 0 0 0 19 18 0 15 10
Vegetation 100 0 0 29 0 20 0 19 18 30 15 20
Avian 0 0 0 14 0 10 0 0 0 . 10 10 3
Totals 200 100 100 157 166 160 100 176 172 150 180 163
Note: Total does not equal 100% because scats often contained m ore than one food item .
cn
CD
■ O
O
Q .
C
g
Q .
■D
CD
C/)W
o'3
3
CD
8
( O '3"
i
3
CD
3.
3*
CD
CD■D
O
Q .
CaO
3
■D
O
CD
Q .
■D
CD
C/)
C/)
T able  10. P e rc e n t  o c c u rre n c e  by  volum e of food i tem s  in 30 wolf s c a ts  co llec ted  in the F la thead  
dra inage .
Food item
Spring
II
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pH
■§
Z
Ido -*-> o ou o c u O
h W ÇU H
Ungulate 90 100 100 81 42 69 100 35 39 86 39 53
H are 0 0 0 0 32 10 0 27 25 0 26 17
M icro tine 0 0 0 0 fj>a T 0 15 14 0 12 8
Ground
s q u ir r e l 0 0 0 6 26 12 0 3 3 4 7 9
B eaver 0 0 0 0 0 0 0 16 15 0 13 9
V egetation 10 0 0 11 0 8 0 2 1 9 2 1
Avian 0 0 0 1 0 1 0 0 0 1 0 T
O ther 0 0 0 1 0 0 0 2 3 0 1 3
Totals 100 100 100 100 100 100 100 100 100 100 100 100
^T = t r a c e ,  le s s  than 1%.
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T ab le  11. F re q u e n c y  of o c c u r r e n c e  of food i te m s  in  181 coyote s c a ts  
c o l le c te d  in th e  F la th e a d  d ra in a g e .
F o o d  i te m
S p ring  
(N= 16)
S u m m e r  
(N = 26)
F a l l  
(N = 8)
W in te r  
(N = 58)
Unknown 
(N = 73)
Y e a r ly  
to ta l  
(N = 181)
U ngulate 19 31 38 45 25 32
H a re 44 27 50 43 41 40
M ic ro t in e 13 23 0 34 29 27
G round
s q u i r r e l 44 8 0 3 33 19
R ed
s q u i r r e l 0 8 0 0 . 0 1
B e a v e r 0 0 0 9 4 4
B e a r 0 0 0 2 3 2
V eg e ta t io n 13 27 13 19 25 22
S eeds 13 4 0 2 7 5
G arb ag e 0 8 0 7 0 5
A vian 0 0 0 0 1 1
In s e c t 0 0 0 0 1 1
D e b r is 0 fĵ a T 0 T T
O th e r 0 T 0 0 0 0
T o ta ls 146 136 101 164 169 159
^■T = t r a c e ,  l e s s  than  1%.
Note: T o ta l  does not eq u a l 100% b e c a u s e  s c a t s  often con ta ined  
m o r e  th a n  one food i te m .
Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.
67
T ab le  12. P e r c e n t  o c c u r r e n c e  by  v o lu m e  of food i te m s  in 181 coyote 
s c a t s  c o l le c te d  in  th e  F la th e a d  d ra in a g e .
F o o d  i te m
Spring  
(N= 16)
S u m m e r  
(N = 26)
F a l l  
(N = 8)
W in te r  
(N= 58)
Unknown 
(N= 73)
Y e a r ly  
to ta l 
(N = 181)
U ngu la te 17 28 35 32 18 24
H a re 33 23 31 33 34 33
M ic ro t in e 7 12 0 19 11 13
G round
s q u i r r e l 34 7 0 2 21 14
R ed
s q u i r r e l 0 2 0 0 0 rpa
B e a v e r 0 0 0 7 3 4
B e a r 6 0 0 2 T 1
V eg e ta tio n 2 12 1 2 6 5
S eeds 1 T 0 0 T T
G arb ag e 0 8 0 3 3 3
A vian 0 0 0 0 1 T
In se c t 0 0 0 0 1 T
D e b r is 0 6 33 0 1 2
O th e r 0 2 0 0 1 1
T o ta ls 100 100 100 100 100 100
®'T = t r a c e ,  l e s s  than  1%.
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31 J a n u a r y  1981: S m ith  t r a c k e d  a  wolf along  the e a s t  s id e  of
P r o c t o r  L ake  and o b s e rv e d  coyo te  t r a c k s  w alking  in wolf t r a c k s .  At 
1 p o in t ,  th e  t r a c k s  w e r e  ju m b le d  to g e th e r  in  an  a r e a  contain ing  2 
u r in e  s p o ts ,  m a k in g  i t  d iff icu lt  to  te l l  w h ich  a n im a l  m ade  the m a rk s .  
T h re e  y a r d s  (2.7 m ) f r o m  th is  a r e a  w as  a  v o lum inous  u r in a tio n  
d e f in i te ly  m a d e  b y  the  wolf.
15 F e b r u a r y  1981: I fo llow ed a  s e t  of w olf t r a c k s  e a s t  f ro m
th e  Sage C re e k  a i r s t r i p .  A fe m a le  coyote  (deduced f ro m  a  b loody 
sq u a t  u r in a tio n )  p a r a l l e l e d  the  w olf t r a c k s  in an opposite  d ire c t io n  fo r  
a p p ro x im a te ly  0.3 m i le  (0.5 km ), and then  t r a v e le d  in the w o lf 's  t r a c k s  
fo r  a n o th e r  0.2 m i le  (0.3 km ). T he coyote  u r in a te d  and defeca ted  
a long  th e  w o lf 's  pa th . L a te r ,  th e  w olf in v e s t ig a te d  an old coyote bed, 
and  a lthough  th e  w olf did no t u r in a te ,  i t  s c r a tc h e d  tw ice  next to  the  bed .
21 F e b r u a r y  1981: A w olf leav in g  th e  15 F e b r u a r y  m o o se
k i l l  in v e s t ig a te d  2 r e l a t iv e ly  f r e s h  coyote  b e d s  and igno red  a  th i rd  
o ld e r  coyo te  bed .
No t r a c k s  w e r e  o b s e rv e d  of d i r e c t  e n c o u n te rs  be tw een  w olf 
an d  coyo te .
W olf and  H um an
D u rin g  th e  w in te r  of 1979-80 , J o e  Sm ith  often o b se rv e d  wolf 
t r a c k s  avo id ing  h u m a n  s k i  and  snow shoe  t r a c k s  (R eam , in p re p .  ). On
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20 F e b r u a r y  1981, I v i s i t e d  th e  w o lf -k i l le d  m o o se  ca lf  (see  Food 
H ab its )  and found th a t  th e  w olf had  r e tu r n e d  to  th e  k i l l  the p rev io u s  
n igh t. W hen th e  w olf  had  e n c o u n te re d  m y  boot t r a c k s  in  the  snow, it 
w ould  no t c r o s s  th e m  and  h ead ed  b a c k  in  th e  d i re c t io n  it  c a m e  f ro m , 
even though th e  m o o s e  c a r c a s s  la y  only  50 fe e t  (15 m) p a s t  m y  t r a c k s .  
A lthough th e  r a d io - c o l l a r e d  w olf  g e n e ra l ly  avo ided  d i r e c t  con tac t w ith  
h u m a n s ,  sh e  w as  o c c a s io n a l ly  lo c a te d  w ith in  0.2 m i le  (0.3 km) of 
a c t iv e  logging  s i t e s  and  r e m a in e d  n e a rb y  d e s p i te  the  com m otion  
c r e a te d  b y  m e n  and equ ipm en t.
C oyote  and  H um an
C oyo tes  a p p e a re d  u n d is tu rb e d  b y  hum an  s c e n t / s ig n  in c i r c u m ­
s ta n c e s  of hum an  t r a v e l ;  th ey  often  t r a v e le d  in m y  sk i and snow shoe 
t r a i l s ,  and  m y  sn o w m o b ile  t r a c k .  H ow ever, coyo tes  w e re  quite  w a ry  
of hum an  s c e n t / s ig n  in  unusua l c i r c u m s ta n c e s ,  su ch  as  trap p in g . 
C oyo tes  did not g e n e ra l ly  d isp la y  th e  avo idance  b eh a v io r  of the  wolf 
in  in d i r e c t  hum an  e n c o u n te r s .  H ow ever, l ik e  th e  r a d io - c o l la r e d  wolf, 
co y o tes  avo ided  d i r e c t  e n c o u n te r s  w ith  h u m a n s .  Tw ice I o b se rv e d  
No. 7 f ro m  the g ro u n d  a t  a  d is ta n c e  of l e s s  than  200 y a rd s  (183 m), 
and  b o th  t im e s  he r a n  aw ay  w hen he saw  m e ,  a s  did a l l  coyo tes .
W olf M o r ta l i ty  
No known w olf m o r ta l i t i e s  have  o c c u r r e d  in the  s tudy  a r e a  
d u r in g  th e  p a s t  d ecad e . T he in s t ru m e n te d  w o lf 's  r a d io -c o l la r  c e a se d
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t r a n s m i t t i n g  a p p ro x im a te ly  22 J u ly  1980, but no r e a s o n  w as found to  
b e l ie v e  sh e  had  d ied . On 2 s e p a r a t e  o c c a s io n s ,  lo c a l  peop le , G ary  
G il le t te  (a B r i t i s h  C o lu m b ia  F o r e s t r y  em ployee) and  R u s ty  R an d a ll  (a 
B r i t i s h  C o lum bia  C u s to m s  o f f ic e r  fo r  the  F la th e a d  P o r t  of E n try )  
c la im e d  to have  s e e n  a wolf s im i l a r  in  s i z e  and co lo r  to  wolf No. 114 
s e v e r a l  m o n th s  a f te r  h e r  c o l la r  c e a s e d  t r a n s m it t in g .  T ra c k s  and 
s c e n t  p o s ts  of a  f e m a le  w olf in p r o e s t r u s  w e re  found du ring  the  1980- 
81 w in te r  in  th e  a r e a s  f re q u e n te d  b y  No. 114 th e  p re v io u s  w in te r .
Coyote M o r ta l i ty  
E le v e n  h u m a n -c a u s e d  coyote  m o r ta l i t i e s  w e re  r e p o r te d  in  the  
s tu d y  a r e a  f ro m  S e p te m b e r  197 9 th ro u g h  S ep tem b er  1981. W ithin th e  
U nited  S ta te s  p o r t io n  of th e  s tu d y  a r e a ,  5 m a le s  w e r e  shot and 1 
t r a p p e d  (No. 150), and  1 f e m a le  w a s  sho t and 1 t ra p p e d .  In the  
C an ad ian  p o r t io n ,  2 m a le s  and  1 fe m a le  w e r e  t ra p p e d .  T hus , a  
r e p o r t e d  to ta l  of 8 m a le s  and 3 f e m a le s  w e r e  h a rv e s te d  in the e n t i re  
s tu d y  a r e a .  A dd itiona lly , 3 r a d io - c o l l a r e d  coyo tes  ap p e a re d  to  have  
b e e n  k i l le d  by  o th e r  p r e d a t o r s .
T he r a d io  s ig n a l  f ro m  fe m a le  No. 15 b e c a m e  s ta t io n a ry  fo r  
a p p ro x im a te ly  2 w eek s  in F e b r u a r y  1981. I snow shoed  to th e  r a d io  
s ig n a l  on 2 7 F e b r u a r y  and found th e  f ro n t  ha lf  of h e r  body 25 fee t 
(8 m ) up a  l a r g e  s p r u c e  t r e e ,  tu c k ed  in  am ong  th e  boughs. It had  
snow ed  m in im a l ly  the  p re v io u s  3 w e e k s ,  s o  t r a c k s  w e re  w e ll  p r e s e rv e d .
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C o u g a r  t r a c k s  le d  up to  and  aw ay  f ro m  th e  t r e e .  The approach ing  
t r a c k s  w e r e  a c co m p a n ie d  b y  d r a g  m a r k s ,  w h e re a s  th e  d ep a rt in g  
t r a c k s  w e r e  no t. B a c k tra c k in g  in d ic a ted  th a t  the  co u g a r  had  k illed  
th e  coyo te  d o w n -s lo p e , fed  on the  b a c k  half , and c a r r i e d /d r a g g e d  the  
r e m a in in g  f ro n t  h a lf  0.7 m i le  (1.1 km ) u ps lope  and cached  it  in  the  
s p r u c e  t r e e .  E v id en c e  of a  s t r u g g le  w as  no ted  a t th e  k i l l  s i te ;  an 
a r e a  of 15 by  20 f e e t  (5 b y  7 m ) w as  pack ed  down in  th e  snow c o n ­
ta in in g  coyo te  f u r ,  fad ed  b lood  and b row n  gut flu id . Claw m a rk s  w e re  
found in  th e  c o y o te 's  ab d o m in a l  r e g io n ,  and s m a l l  h e m o rrh a g e  spo ts  
on th e  h e a d  in d ic a te d  a  b i te  th e re .
On 2 7 Ju n e  1981, J e r r y  D eSanto found th e  body of m a le  coyote 
No. 17 s t r e t c h e d  o v e r  a  downed log, "a s  if  he  w as  ju s t  w alking  o v er  it 
and  h ad  d ied . " T he  body w as deco m p o sin g  in a s h e l te r e d  a r e a ,  w ith  
th e  h id e  s t i l l  in ta c t ,  D eSanto cut off th e  head  to  b r in g  m e  th e  c o l la r .  
On 3 S e p te m b e r ,  D eSanto  and I h iked  in on No. 17 so  I could m ap  and 
p h o to g ra p h  the  k i l l  s i t e .  T he r e m a in s  w e r e  ex ac tly  as  DeSanto had 
le f t  th e m  in Ju n e  excep t th a t  th e  c a r c a s s  w as  m o re  decom posed  w ith  
th e  h id e  fa ll in g  off. T he  " p r im e n e s s "  of th e  t a i l  fu r  ind ica ted  th a t  th e  
coyo te  had  d ied  b e f o r e  th e  s p r in g  sh e d . C lean ing  the  sk u ll  r e v e a le d  
2 d is c o lo r e d  in d e n ta t io n s ,  a 0 .4 - in c h  (1 -cm ) d ia m e te r  p u n c tu re ,  and 
a  c r u s h e d  a u d i to ry  bulb (see  D isc u ss io n ) .
T he  s ig n a l  of m a le  coyote  No. 7 b e c a m e  s ta t io n a ry  so m e t im e  
in  M a rc h  o r  A p r i l  1981 w h ile  I w as  in  M isso u la .  On 9 A ugust, I found
Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.
72
th e  d ec o m p o se d  coyo te  on a  s lo p e  w ith  th e  f u r /h id e  dow n-slope  f ro m  
the  sk e le to n .  T he  sk u l l ,  v e r t e b r a e ,  and  r ib s  w e r e  a r t ic u la te d ,  and 
th e  leg  b o n es  w e r e  w ith in  2 fe e t  (0.6 m ) of th e  sp ine . Sign of a 
s t r u g g le  w as  ev iden t a t  the  k i l l  s i t e ,  w ith  tu r f  and v eg e ta t io n  to rn  up. 
The sk u l l  had  s e v e r a l  p u n c tu re s  b e tw e en  th e  o r b i t s ,  ad jacen t to a 
1 .2 - in c h  (3-cm ) d ia m e te r  h o le  and a m is s in g  le ft  zygom atic  a rc h .  
A p p ro x im a te ly  110 y a r d s  (92 m) s o u th e a s t  of No. 7 's  c a r c a s s  w e re  the 
r e m a in s  of a  7 -p o in t b u l l  e lk . The h a i r  and b o n es  r e m a in e d  but the 
m u s c le  and  h id e  w e r e  gone, in d ica t in g  th a t  th e  elk  had  died during  the  
w in te r  of 1979-80  o r  1980-81 . No s ig n  of s t ru g g le  w as s e e n  n e a r  the 
e lk  ( se e  D isc u ss io n ) .
Wolf S urvey
A ll r e p o r t e d  w olf s ig n  in the  s tudy  a r e a  w as  in v e s tig a ted  
(Appendix D). W olf s ig n  w a s  f re q u e n t ly  o b se rv e d  in  the  F la th e a d  a r e a  
b y  P r o j e c t  p e r s o n n e l ,  and  su ch  o c c u r r e n c e s  w e re  too  n u m ero u s  to 
d e ta i l .  J o e  S m ith  w as  o r ig in a l ly  h i r e d  b y  W E P  to  t r a p  a  b la ck  wolf 
th a t  had  b een  s ig h te d  s e v e r a l  t im e s  d u r in g  th e  1978-79 w in te r  in the  
F la th e a d  d ra in a g e  of C anada . He t r a p p e d  a f e m a le  g ra y  w olf but saw  
no s ig n  of the  b la c k  w olf  un til  S e p te m b e r  1981 w hen he o b se rv e d  a 
b la c k  w olf f ro m  h is  t r u c k  f o r  10 m in u te s  in th e  u pper  N ett ie  C re e k  
a r e a .  T h e  wolf w as  c lo s e  enough to  b e  o b se rv e d  w ith  th e  naked  eye 
an d  w a s  not v e r y  c o n c e rn e d  w ith  th e  p r e s e n c e  of th e  tru ck .
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John  C ro m b y , c a r e t a k e r  of th e  CNI Sage C re e k  cam p, has 
l iv e d  In th e  F la th e a d  a r e a  fo r  16 y e a r s .  C ro m b y  s ta te d  th a t  in  p a s t  
y e a r s  he had  s e e n  a  p a i r  of g r a y  w o lv es ,  1 l a r g e r  than the  o th e r ,  and 
h ad  often  s e e n  t r a c k s  of a  p a i r  of w o lves  in the  a r e a .  H ow ever, during  
th e  p a s t  3 o r  4 y e a r s  h e  h a s  on ly  s e e n  t r a c k s  of a lone wolf. W E P 
t r a c k in g  d a ta  f r o m  2 w in te r  f ie ld  s e a s o n s  in d ica ted  th a t  a l l  w olf t r a c k s  
w e r e  of s o l i t a r y  a n im a ls .
I in v e s t ig a te d  r e p o r t e d  w olf s ig h tin g s  in the  W igwam R iv e r  
d ra in a g e ,  w e s t  of th e  F la th e a d ,  b e tw e en  13 and 18 M ay 1980. D uring  
4 days  of h ik ing  in  th e  W igw am  a r e a ,  I d is c o v e re d  a  p o ss ib le  wolf 
s c a t  and a  se t  of p o s s ib le  w olf t r a c k s .  One day  w as spent ta lk ing  w ith  
C an ad ian  o u t f i t t e r s  J a n  S k ib e r  and Heinz L e u e n b e rg e r .  Both have 
gu ided  in the  W igw am  fo r  15 y e a r s  and s ta te d  th a t  th e  advent of w olves 
to  th e  W igwam  a r e a  is  a  r e la t iv e ly  r e c e n t  o c c u r r e n c e .  Sk iber f i r s t  
found in d ica t io n s  of w olf p r e s e n c e  in  S ep te m b e r  1979, when 1 of h e r  
g u id es  saw  a  p a i r  of w o lv es  c r o s s in g  a  h i l l s id e  along the  W igwam. A 
m o n th  l a t e r ,  S k ib er  saw  f r e s h  t r a c k s  of a  s in g le  w olf in  the  s a m e  
a r e a .  L e u e n b e rg e r  f i r s t  saw  t r a c k s  of a  lone w olf in the W igwam 
d ra in a g e  du r in g  1976. In 1977, L e u e n b e rg e r  saw t r a c k s  of 2 w olves 
a long  R o ck y  R idge , and in  1978, 1 of h is  gu ides saw  3 w olves tro t t in g  
a c r o s s  th e  s lo p e s  below  th e  C hina W all (Mt. Broadw ood). In the sp r in g  
of 1980, L e u e n b e rg e r  saw  a  f r e s h  w olf t r a c k  along upper M o r r i s e y  
C re e k ,  in the  n o r th w e s te rn  c o r n e r  of w olf No. 114 's  hom e ra n g e .
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DISCUSSION
C oyote  Age and Sex R a t io s
T oo th  cond ition  w as  r e c o r d e d  fo r  35 coyo tes  c a p tu re d  by 
P r o j e c t  p e r s o n n e l  and  11 co y o te s  k i l le d  b y  lo c a l  t r a p p e r s .  Two out 
of 46 coyo tes  (4.4%) had e x c e s s iv e  to o th w e ar ,  ind ica ting  v e r y  old 
a n im a ls .  M ost c a p tu re d  coyo tes  w e r e  young w ith  l i t t le  to o th w ear . 
B e rg  and  C h e s n e s s  (1978) found th a t  74% of 960 M inneso ta  coyotes 
w e r e  l e s s  than  3 y e a r s  old, b a s e d  on th e  d en ta l  annu li aging techn ique . 
S c h la d w e il le r  (1980) e s t im a te d  a g e s  of M ontana coyo tes  w ith  the s a m e  
annu li te ch n iq u e  and  found 75% of 1215 M ontana coyo tes  to b e  pups and 
y e a r l in g s ,  and 15% to  b e  2 -3  y e a r s  old. T ra p p in g  ten d s  to fav o r  c a p ­
tu r in g  y o u n g er ,  l e s s  e x p e r ie n c e d  a n im a ls ,  so  th e  p re v a le n c e  of young 
a n im a ls  t r a p p e d  m a y  no t a c c u r a te ly  in d ic a te  a c tu a l  age  s t r u c tu r e  of 
th e  popu la tion .
C oyo tes  c a p tu re d  d u r in g  th is  s tudy  y ie lded  a  d isp ro p o r t io n a te  
s e x  r a t i o  of 1.5 m a le s  to  1.0 f e m a le s .  In M inneso ta  wolf popu la tions , 
M ech  (1975) found th a t  a  p re p o n d e ra n c e  of m a le s  w as p ro d u ced  by  a  
h ig h -d en s i ty ,  s ta b le  o r  d ec lin in g  popu la tion , and a p re p o n d e ra n c e  of 
f e m a le s  w as  p ro d u c e d  b y  a  h ea v ily  exp lo ited , low -density  wolf
74
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p o p u la tio n . M any coyo te  r e s e a r c h e r s  have  r e a c h e d  th e  sa m e  co n ­
c lu s io n  (Young and  J a c k s o n  1951, W e tm o re  et a l . 1970, Knowlton 
1972). T he co m b in a tio n  of th e  p re p o n d e ra n c e  of m a le  coyo tes  t ra p p e d  
in  m y  s tu d y  a r e a ,  an  ad e q u a te  p r e y  b a s e  (see  Food H ab its) ,  and low 
coyo te  t r a p p in g  p r e s s u r e  (see  M o rta l i ty ) ,  su p p o r te d  the  l i t e r a tu r e .
S o c ia l  S t ru c tu r e
Wolf. T h e  fe m a le  s tu d y  wolf. No. 114, w as  n ev e r  known to 
a s s o c ia te  w ith  an o th e r  wolf; e x ten s iv e  s e a r c h e s  and o b se rv a tio n s  
in d ic a ted  th a t  t h e r e  w e r e  no o th e r  w olves w ith in  the  study  a r e a  f ro m  
A p r i l  1979 th ro u g h  A p r i l  1981. W olves a r e  s o c ia l  a n im a ls  w ith  a 
w e ll -d e v e lo p e d  s o c ia l  s y s te m  (M urie  1944, M ech 1970, F r i t t s  and 
M ech 1981). H ow ever, d i s p e r s in g  w olves occupying low d e n s i ty  wolf 
r a n g e  m a y  exh ib it a ty p ic a l  s o c ia l  b e h a v io r ,  l ik e  No. 114.
C o yo te . Howling, v i s u a l  o b se rv a t io n s ,  and t r a c k  o b s e r ­
v a t io n s  in d ic a ted  tha t F la th e a d  coyo tes  g e n e ra l ly  t ra v e le d  a lone  o r  in 
p a i r s ,  and  in f re q u e n tly  t r a v e le d  in  s m a l l  g ro u p s  (packs), I o b se rv e d  
m y  r a d io - c o l l a r e d  co y o tes  7 t im e s  (Table 6); tw ice  the  c o l la re d  
coyo te  w a s  a c c o m p a n ie d  by  an o th e r  coyote , and th e  o th e r  5 s igh tings  
w e r e  of s o l i t a r y  a n im a ls .  T he  n o n in s t ru m e n te d  coyo tes  I o c c a s io n a lly  
saw  w e r e  a lw ay s  a lone . T he l a r g e s t  group  of coyote t r a c k s  I o b ­
s e r v e d  to g e th e r  in  th e  w in te r  w as  3. I in f re q u e n tly  saw g ro u p s  of 
t r a c k s  of m o r e  than  3 co y o tes  but b e c a u s e  of d if fe re n c e  in t r a c k  a g e s .
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p o o r  t r a c k in g  co n d it io n s ,  o r  o p p o site  d i r e c t io n s  of t r a v e l ,  I concluded 
th a t  th ey  w e r e  not t r a v e l in g  to g e th e r .  C am en z in d  (1978) and Bekoff 
and  W e lls  (1980) found th a t  in  th e  N atio n a l E lk  R efuge, an a r e a  of 
abundan t e lk  c a r r io n ,  m o s t  co y o tes  lived  in p ack s  o r  a g g re g a tio n s ,  
and  a  few lo n e r s  and p a i r s  c o m p r is e d  the  r e m a in d e r  of the population . 
It m a y  have  b een  b e n e f ic ia l  fo r  coyo tes  to  l ive  in  l a rg e  packs  to  defend 
t h e i r  e lk  c a r r io n .  M u rie  (1940) r e p o r te d  th a t  coyo tes  in Y ellow stone 
N a tio n a l P a r k  u su a l ly  t r a v e le d  a lone  o r  o c c a s io n a l ly  in s m a l l  g ro u p s  
d u r in g  th e  s n o w - f r e e  m o n th s ,  and often  t r a v e le d  to g e th e r  in s m a l l  
p a c k s  d u r in g  w in te r .  Y ellow stone , l ik e  the  N ationa l E lk  R efuge, has 
an  abundance  of e lk  c a r r io n  so  it  is  not s u r p r i s in g  tha t the Y ellow stone 
co y o tes  exh ib it s o c ia l  o rg a n iz a t io n  s im i l a r  to th a t  of the  Refuge 
c o y o te s .  In the  M is s o u r i  B re a k s  of M ontana, w hich  su p p o r ts  d e e r  and 
a n te lo p e  p o p u la tio n s ,  co y o tes  g e n e ra l ly  l iv ed  in p a i r s  r a th e r  than 
p a c k s  (P y ra h  1980), s i m i l a r  to the  F la th e a d  co y o tes .  A v a ilab il i ty  of 
u n g u la te s  in  the  F la th e a d  v a r ie d  s e a s o n a l ly  (see  F ood  H abits) and  w as 
no t a  r e l i a b le  food r e s o u r c e  f o r  co y o tes . H ow ever, m ic e  and snow shoe 
h a r e s  w e r e  c o n s is te n t ly  a v a i la b le  and w e re  exp lo ited  y e a r - ro u n d .  The 
s m a l l e r  s o c ia l  g ro u p in g s  of F la th e a d  coyo tes  m a y  have been  a  function  
of th is  s m a l l e r - s i z e d  p r e y  b a s e .  L one coyo tes  a r e  r a r e l y  capab le  of 
k i l l in g  ad u lt  u n g u la te s ,  bu t 2 o r  m o r e  coyo tes  hunting co o p e ra t iv e ly  
m a y  k i l l  ad u lt  d e e r  o r ,  in f re q u e n tly ,  e lk  (Young and Ja ck so n  1951, 
H am lin  and  S ch w e itze r  1979, D eSanto  p e r s .  c o m m . , O 'G ara  p e r  s .
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c o m m . ). In a r e a s  w h e re  co y o tes  p r e y  m a in ly  on ungu la tes  o r  defend 
ungu la te  c a r r io n ,  l iv ing  in  p a c k s  m a y  b e  n e c e s s a r y .  In a r e a s  w h e re  
co y o tes  depended  on h a r e s  and  s m a l l  m a m m a ls  fo r  food, pack  o rg a n i­
z a t io n  w ould  be  u n n e c e s s a r y  and p e rh a p s  d e t r im e n ta l .  S m all p r e y  
i te m s  a r e  c a p tu re d  s o l i t a r i l y  and  co n su m ed  so l i ta r i ly ;  m ic e  and h a r e s  
p ro b a b ly  could  not s u p p o r t  a  pack .
P u p s  a p p a re n t ly  d i s p e r s e d  b e fo re  heavy  snow fall in the  
F la th e a d  d ra in a g e ,  a s  in d ic a te d  by  th e  abundance of s o l i ta r y  and 
p a i r e d  t r a c k s  and a b s e n c e  of t r a c k s  of fa m ily  g ro u p s ,  P y ra h  (1980) 
r e p o r t e d  th a t  coyo te  pups b eg an  to  m a k e  s o l i t a r y  fo ra y s  in A ugust, 
c u lm in a tin g  in la te  fa l l ,  w ith  O c to b e r  be ing  the  m o s t  in ten s iv e  p e r io d  
of d i s p e r s a l .  B e c a u s e  of th e  la te  f a l l  ungulate  em ig ra t io n  f ro m  the 
F la th e a d  a r e a ,  co y o tes  r e l i e d  on s m a l l e r  m a m m a ls  and scaveng ing , 
th u s  p ro m o tin g  f a l l  pup d i s p e r s a l .  The w in te r  food b a s e  in th e  s tudy  
a r e a  p ro b a b ly  could  not s u p p o r t  p ack s  of coyo tes  a s  adequa te ly  as  it 
d o es  p a i r s  and  lo n e r s .
T e r r i t o r i a l i t y  and H om e R ange
M ech (1970) defined  t e r r i t o r i a l i t y  a s  " the  a r e a  tha t the 
a n im a l  w il l  defend a g a in s t  in d iv id u a ls  of the  s a m e  s p e c ie s ,  " and 
f u r th e r  s ta te d  th a t  " th e  d e fen se  of th e  a r e a  is  th e  m a in  d if fe re n ce  
b e tw e en  a  t e r r i t o r y  and a  h om e r a n g e .  " Bekoff and W ells (1980) 
s t a t e d  th a t  "a  [coyote] h om e r a n g e  h a s  a  f lex ib le ,  undefended
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b o u n d a ry ,  so  th a t  the  h o m e  r a n g e s  of d if fe re n t  ind iv iduals  o r  g roups  
m a y  o v e r la p  c o n s id e ra b ly "  but tha t a t e r r i t o r y  is  an  a r e a  th a t  coyo tes  
a c t iv e ly  defend  to th e  a lm o s t  co m p le te  ex c lu s io n  of co n sp e c if ic s .
W olf. A cc o rd in g  to  th e s e  d ef in it io n s , th e  r a d io - c o l l a r e d  
w o lf 's  (No, 114) a r e a  of occupation  w as a  hom e r a n g e  r a t h e r  than  a  
t e r r i t o r y .  Due to  a  la c k  of w o lves  in the  s tudy  a r e a .  No. 114 could 
not i n t e r a c t  w ith  o th e r  w olves in  a c t iv e  defen se  of h e r  hom e ra n g e ,  
a l th o u g h  sh e  did s c e n t - m a r k  (see  S c e n t-m a rk in g ) .  No. 114 occup ied  
a  w e ll -d e f in e d  hom e r a n g e  th roughou t the 16-m on th  p e r io d  h e r  r a d io - 
c o l l a r  t r a n s m i t t e d .  She m a y  have m a d e  e x p lo ra to ry  t r ip s  out of h e r  
h o m e  r a n g e ,  h o w ev e r, b e c a u s e  sh e  w as  not lo ca ted  during  6 f ligh ts  
d e s p i te  ex te n s iv e  s e a r c h e s .  U sing M o h r 's  (1947) m ethod  of ca lcu la tio n . 
No, 1 1 4 's  hom e r a n g e  s iz e  w as  440 s q u a re  m ile s  (1144 km ^). W hen 
th e  n o n -u t i l iz e d  p o r t io n  of h e r  hom e ra n g e  w as d e le ted  (Fig, 2), h e r  
a d ju s te d  h o m e  r a n g e  s iz e  w as  330 s q u a re  m ile s  (858 km ^), w hich  m a y  
b e  a  m o r e  a c c u r a te  m e a s u r e .  T h is  ad ju s ted  hom e ra n g e  s iz e  is  c o m ­
p a r a b l e  to tha t of m o s t  lone w o lves  in M inneso ta ; V a n B a lle n b e rg h e  et 
a l .  (1975) r e p o r te d  a  hom e r a n g e  of 74 s q u a re  m ile s  (192 km ^) fo r  a 
lo n e  w olf, w h e re a s  F r i t t s  and M ech (1981) r e p o r te d  hom e r a n g e s  of 
2 50-540  s q u a re  m i le s  (650-1400 km ^) fo r  5 lone  w olves .
No. 114 u se d  c e r t a in  p a r t s  of h e r  hom e ra n g e  se a so n a l ly .
She w as  lo c a te d  in th e  n o r th e rn  q u a r t e r  of h e r  hom e ra n g e  only du r in g
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s n o w - f r e e  m o n th s ,  w as  found in  th e  so u th e rn  o n e - th i rd  of h e r  hom e 
r a n g e  th ro u g h o u t the  y e a r ,  and  w as  lo c a te d  in th e  c o r r id o r  connecting  
th e s e  2 a r e a s  d u r in g  th e  s p r in g  and fa l l  m o n th s .  D uring  w in te r  and 
e a r l y  s p r in g .  No. 114 confined  h e r  m o v e m en ts  to the  Sage C r e e k /  
P r o c t o r  L ake  re g io n ,  a  w in te r in g  a r e a  fo r  m o o se  (see  Food H abits). 
H e r  s e a s o n a l  u t i l iz a t io n  of h e r  h o m e  ra n g e  w as  p ro b ab ly  a function  of 
p r e y  a v a i la b i l i ty .
C oyote . L ik e  the  s tu d y  wolf, no t e r r i t o r i a l  b eh a v io r  w as 
o b s e rv e d  fo r  F la th e a d  c o y o te s .  H ow ever, the  d e g re e  of e x c lu s iv e n e ss  
of th e  r a d io - c o l l a r e d  c o y o te s '  hom e r a n g e s  in d ica ted  tha t they  w e re  
in d eed  t e r r i t o r i a l  (F ig . 12).
Two out of 9 co y o tes  exh ib ited  s l ig h t s e a s o n a l  use  of a r e a s  
w ith in  th e i r  h o m e  r a n g e s .  None of th e  o th e r  7 coyotes had  r a d io s  th a t  
t r a n s m i t t e d  a  fu ll  y e a r ,  so  I could  no t d e te rm in e  th e i r  s e a so n a l i ty  of 
h o m e  r a n g e  u se .  M ale  No. 5 u se d  th e  n o r th w e s t  th i rd  of h is  hom e 
r a n g e  only d u r in g  s n o w - f r e e  m o n th s . T h a t a r e a  had  been c le a rc u t  
and  su p p o r te d  low b r u s h  fo r  c o v e r  in s u m m e r .  D uring  w in te r ,  th is  
b r u s h  w as  u n d er  th e  snow , s o  th e  a r e a  had  v i r tu a l ly  no co v e r  fo r  n o n ­
m ic r o t in e  p r e y  s p e c ie s  o r  co y o tes .  No, 5 m a y  have  avoided th is  
a r e a  in w in te r  b e c a u s e  of a  la c k  of p r e y  and s h e l te r .  The m o re  
s o u th e r ly  p o r t io n  of No. 5 's  hom e r a n g e  had not b ee n  logged; it  
su p p o r te d  m a n y  a n im a ls  in w in te r ,  inc lud ing  No. 5. M ale No. 7
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ex h ib ited  s l ig h t  s e a s o n a l  u se  fo r  u n d e te rm in e d  r e a s o n s .
n
M ean h o m e r a n g e  s i z e s  w e r e  20 s q u a r e  m i le s  (52 km  ) fo r  
5 m a le s  and  11 s q u a r e  m i le s  (2 7 km ^) fo r  2 f e m a le s ,  w ith  a  com bined  
o v e r a l l  hom e r a n g e  s i z e  of 18 s q u a re  m i le s  (45 km ^) (N = 7). This 
c o m p a r e s  w ith  B e rg  and  C h e s n e s s '  (1978) hom e r a n g e s  of 27 s q u a re  
m i le s  (68 km ^) (N = 45) fo r  m a le  co y o tes  and 6 s q u a re  m ile s  (16 km^)
(N = 45) fo r  f e m a le s ,  and O z o g a 's  (1966) d a ta  of 50 s q u a re  m ile s  (128 
km ^) fo r  m a le s  and 20 s q u a re  m i le s  (51 km ^) fo r  fe m a le s .  Bekoff and 
W e lls  (1980) found th e  a v e ra g e  hom e ra n g e  s iz e  of 10 adult coyotes on 
th e  N a tio n a l  E lk  R efuge  to  be  8 s q u a re  m i le s  (21 km ^) w ith  no d i s ­
c e rn ib le  d i f fe re n c e s  a c c o rd in g  to  se x .  H ow ever, when he ana lyzed  
h o m e  r a n g e  s i z e  a c c o rd in g  to  s o c ia l  g ro u p in g s , he found tha t s o l i ta r y  
in d iv id u a ls  and m a te d  p a i r s  (which w e r e  exc luded  f ro m  elk c a r r io n  in 
w in te r )  had  l a r g e r  m e a n  h o m e  r a n g e s  of 12 s q u a re  m i le s  (30 km ^), 
w h ile  p ac k  m e m b e r s  (which defended  th e i r  e lk  c a r r io n  food r e s o u r c e  
in  w in te r )  had  a v e ra g e  hom e r a n g e s  of only 5 s q u a re  m ile s  (14 km ^). 
C o y o tes  in th e  F la th e a d  d ra in a g e  p ro b a b ly  e x is t  in  s m a l le r  so c ia l  
u n its  (p a i r s  and lo n e r s )  b e c a u s e  of th e  s e a s o n a l i ty  of ungula te  a v a i l ­
a b i l i ty  ( se e  F ood  H ab its  and  S o c ia l  S tru c tu re ) .
C oyote  hom e r a n g e s  w e r e  an a ly ze d  fo r  p e rc e n t  o v e r la p  w ith  
a d ja c e n t  h o m e  r a n g e s  (T ab le  2 and  F ig .  12). M ost hom e r a n g e s  o v e r ­
la p p e d  v e r y  l i t t le ,  w ith  the  ex cep tion  of f e m a le  No. 9 's  and m a le  No. 
l l ' s ;  No. 9 's  hom e ra n g e  w as  n e a r ly  con ta ined  w ith in  No. l l ' s  (F ig . 12).
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A lthough  th e s e  2 co y o tes  w e r e  c a p tu re d  w ith in  0.4 m ile  (0.6 km ) and 
24 h o u r s  of each  o th e r ,  they  w e r e  n e v e r  lo c a te d  c lo s e r  to g e th e r  than 
0.3 m i le  (0.5 k m ). B oth  a n im a ls  w e r e  a p p ro x im a te ly  2.5 y e a r s  old;
I s u s p e c t  th a t  th e y  m a y  h ave  b ee n  s ib l in g s  b a s e d  on th e i r  s im i l a r  ages  
and  s p a t i a l  to le ra n c e  f o r  ea ch  o th e r .  P e r c e n t  hom e ra n g e  o v e r la p  by  
ag e  and s e x  w as  a n a ly z e d  fo r  a l l  co y o tes  (Table 5), The m o s t  o v e r lap  
o c c u r r e d  w hen  su b a d u lt  h o m e  r a n g e s  o v e r la p p ed  ad u lts  (38.6%). A 
l e s s e r  d e g re e  o v e r la p  o c c u r r e d  w hen adu lt hom e ra n g e s  o verlapped  
w ith  o th e r  ad u l ts  (20.0%). S ubadu lts  m a y  not be  a s  a g g re s s iv e  and 
m a y  b e  l e s s  of a  t h r e a t  to  a d u l ts .  T h e re fo re ,  adult coyo tes  m a y  b e t te r  
t o l e r a t e  s p a t i a l  in t ru s io n  (overlap) by  su b a d u lts  than  by  o th e r  adu lts ; 
o r  p e r h a p s  th e  su b a d u lts  w e r e  th e  o ffsp r in g  of the  ad u lts  w hose ra n g e  
th e y  o v e r la p p e d . H om e r a n g e s  of co y o tes  of th e  s a m e  se x  exhib ited  
l i t t l e  o v e r la p  (6.5% fo r  m a le . 'm a le  and 17.0% fo r  fem a le rfem a le )  c o m ­
p a r e d  w ith  hom e o v e r la p  b e tw e en  coyo tes  of o pposite  s e x  (38.6% fo r  
m a le  o v e r la p p in g  fe m a le  and 21.6% fo r  f e m a le  over lap p in g  m a le ) .  
C o y o tes  of th e  s a m e  s e x  m a y  b e  co m peting  g en e tic a lly ,  and th e re fo r e  
m a y  b e n e f i t  by  k ee p in g  s a m e - s e x  c o n s p e c if ic s  out of th e i r  hom e 
r a n g e .  H ow ever, co y o te s  of th e  o p p o s ite  s e x  m a y  be  p o te n tia l  m a te s  
an d  i t  cou ld  be  to th e  f u tu re  g en e tic  ad v an tag e  fo r  a  coyote to allow 
th e  h o m e  ra n g e  of an o p p o s i te - s e x  coyote  to  s l ig h tly  o v er lap  i ts  own 
h o m e  r a n g e .
A ll  m o r ta l i t i e s  of r a d io - c o l l a r e d  coyo tes  (N = 4) and 89% of
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a l l  co yo te  c a p tu r e s  (N = 9) o c c u r r e d  a long  th e  p e r ip h e ry  of th e i r  hom e 
r a n g e s .  M ale  No. 7 w as  th e  only  in s t ru m e n te d  coyote  known to 
d i s p e r s e  d u r in g  th e  s tu d y  (F ig . 7). He s ta y e d  w ith in  a  w e ll-d e f in ed  
h o m e  r a n g e  fo r  9 m o n th s .  Suddenly, he le f t  h is  hom e r a n g e  and 
m o v ed  e a s t  o v e r  2 r id g e s  w h e re  he w as  im m e d ia te ly  k illed  b y  a  v e r y  
l a r g e  coyo te  (or p o s s ib ly  a s m a l l  wolf) in th e  K ish inena  d ra in a g e  (see  
M o r ta l i ty ) .  C oyo tes  a p p e a re d  to  be  m o r e  v u ln e ra b le  along the 
p e r ip h e r y  of th e i r  hom e r a n g e s  and  d i s p e r s a l  ro u te s ,  w h e re  they  
w e r e  m o r e  l ik e ly  to  en c o u n te r  u n fa m il ia r  s i tu a t io n s ,  d a n g e rs ,  and 
u n f r ie n d ly  co y o tes . P y r a h  (1980) r e p o r te d  th a t  a l l  of h is  in s t ru m e n te d  
d i s p e r s a l  co y o tes  (N = 8) w e r e  k i l le d  by  h u n te rs ,  w h e re a s  only 1 of h is  
e s ta b l i s h e d  co y o tes  (N = 15) w as  k i l le d  w ith in  i ts  hom e ra n g e .  S im ila r  
f in d in g s  w e re  r e p o r t e d  in M in n eso ta  w olf s tu d ie s  (F r i t t s  and M ech 
1981, M ech  p e r s .  c o m m .) .
S c e n t -m a rk in g
S c e n t -m a rk in g  h a s  m a n y  fu n c tio n s  inc lud ing  t e r r i t o r i a l  
m a in te n a n c e ,  o r ie n ta t io n ,  a d v e r t i s e m e n t  of b re e d in g  condition, a 
m e a n s  of co n tac t  b e tw e en  p o te n t ia l  b r e e d e r s ,  and  s tren g th en in g  the  
p a i r  bond b e tw een  m a te d  a n im a ls  (M ech 1970, P e t e r s  and M ech 1975, 
R o th m an  and  M ech 1979).
W olf. A lone fe m a le  w olf  (No. 114) w as  t r a c k e d  in  the  
F la th e a d  d ra in a g e  d u r in g  the  w in te r s  of 1979-80 and 1980-81. She
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f re q u e n t ly  r a i s e - l e g  u r in a te d  (RLU) on e lev a ted  o b je c ts  such  as  
s tu m p s  o r  lu m p s  of snow , and  l e s s  f re q u e n t ly  s c ra tc h e d  n e a r  h e r  
m a r k s .  R o th m an  and M ech  (1979) t r a c k e d  lone w olves in M inneso ta  
d u r in g  w in te r  and  found only  1 s e r i e s  of R L U 's  and no s c r a t c h  m a rk s ,  
w h ile  p a i r e d  w o lves  o r  p ac k  m e m b e r s  R L U 'd  and s c ra tc h e d  f req u en tly .  
M ost M in n eso ta  lone  w o lv es  s c e n t - m a r k e d  in fre q u en tly  and d is c re e t ly ,  
p ro b a b ly  to  m in im iz e  th e i r  w h e re a b o u ts .  The M inneso ta  s tu d ie s  w e re  
co n d u c ted  in a r e a s  of r e l a t iv e ly  h igh  w olf d e n s i ty  w h e re  lone w olves 
h e ld  no t e r r i t o r i e s  and w e r e  in d a n g e r  of b e in g  k il led  by  a t e r r i t o r i a l  
p ac k . The F la th e a d  fe m a le  w olf confined  h e r  a c t iv i t ie s  to a  w e l l -  
defined  h o m e  ra n g e  (see  T e r r i t o r i a l i t y  and H om e Range) and R L U 'd , 
c o n t ra d ic t in g  R o th m an  and M e c h 's  f ind ings . B e c a u se  of e x t re m e ly  
low w olf  d e n s i t ie s .  No. 114 w a s  in l i t t l e  o r  no dan g e r  of be ing  k il led  
b y  a  w olf p ack  and  w as  s a fe  to  a d v e r t i s e  h e r  p r e s e n c e .  No. 114 's  
s c e n t - m a r k in g  b e h a v io r  m a y  have r e s u l t e d  f ro m  2 opposing b e h a v io rs :
1) s h e  w a s  t ry in g  to  k eep  o th e r  w o lves  out of h e r  hom e ra n g e ,  o r
2) sh e  w as  se ek in g  a  m a te  and  a d v e r t i s in g  h e r  p r e s e n c e .
C o y o te . O th e r  r e s e a r c h e r s  found tha t coyo tes  s c e n t -  
m a r k e d  fo r  r e a s o n s  s i m i l a r  to th o se  d e s c r ib e d  above fo r  w olves 
(C am en z in d  1978, L e h n e r  1978, W ells  and Bekoff 1981). C oyotes  in 
th e  F la th e a d  s c e n t - m a r k e d  a l l  y e a r  long, bu t in te n s i ty  in c re a s e d  
d u r in g  th e  w in te r .
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I o b s e rv e d  p r o e s t r a l  b le ed in g  in  coyo te  u r in e  f ro m  31 
J a n u a r y  th ro u g h  13 M a rc h .  H am le tt  (1938) found tha t M ontana 
co y o tes  g e n e ra l ly  b eg a n  b re e d in g  in la te  F e b r u a r y ,  and m o s t  fe m a le s  
b r e d  w ith in  a  m o n th  (N = 2 900). F re q u e n c y  of s cen t -m a rk in g  by  p a i re d  
co y o tes  in  m y  s tu d y  a r e a  p eak ed  du rin g  la te  F e b r u a r y ,  co incid ing  w ith  
th e  b re e d in g  s e a s o n  (T ab le  7). M ark ing  f re q u e n c y  of lone F la th e a d  
c o y o te s  w a s  f a i r l y  c o n s ta n t  th ro u g h o u t th e  c o u r tsh ip  and b re e d in g  
s e a s o n  (T ab le  7). S c e n t -m a rk in g  s e r v e s  a s  a  s t ro n g  p a ir-b o n d in g  
m e c h a n is m  (R othm an  and M ech 1979), s o  one would expect p a i re d  
a n im a ls  to  m a r k  m o r e  f re q u e n t ly  than  lo n e r s .  In c re a s in g  th e ir  
f re q u e n c y  of m a rk in g  d u rin g  th e  c r i t i c a l  c o u r tsh ip  and b reed in g  
p e r io d  m a y  be  ad v an tag eo u s  to  bo th  m e m b e r s  of a m a ted  p a i r  to d e te r  
t r e s p a s s in g  c o n s p e c i f ic s ,  th e re b y  in c re a s in g  the  gene tic  s u c c e s s  of 
b o th  e s ta b l i s h e d  p a r t n e r s .
I found 1 s c e n t  p o s t  th a t  con ta ined  45 coyote s c a ts  in  a 
112 s q u a re  y a rd  (93 m ^) a r e a .  This sc e n t  p o s t  w as  co n sp icuously  
lo c a te d  a t the  b a s e  of an  old , h u m a n -e re c te d  tr ip o d  on the  edge of a 
m eadow . I w as  not f a m i l i a r  w ith  the co y o tes  u s ing  the  sc e n t  p o s t  and 
could  no t s a y  if i t  p la y ed  a r o le  in t e r r i t o r y  m a in te n an ce  b e c a u s e  it 
w as  lo c a te d  j u s t  o u ts id e  m y  s tu d y  a r e a .  It s im p ly  m ay  have b een  a 
"good p la c e "  to  s c e n t - m a r k  (i. e , , a high po in t, n e a r  a consp icuous 
la n d m a rk ,  a long  f re q u e n t ly  t r a v e le d  coyote ro u te s ) .  The p r e s e n c e  
of a  s c e n t - m a r k  s t im u la te s  m o r e  m a r k s  ( P e te r s  and M ech 1975) and
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a  s e l f - f e e d in g  cy c le  b e g in s ,  C a m en z in d  (1978) d e s c r ib e d  2 coyote 
" l a t r i n e s ” he  found on the  N a tio n a l E lk  R efuge In W yom ing. One w as 
an  em p ty  h ay sh e d  th a t  co n ta in ed  m o r e  th an  500 coyote s c a ts  in an 
a r e a  of l e s s  than  600 s q u a re  y a rd s  (500 m ^). The o th e r  la t r in e  w as 
a  d i tc h  u nder  a  d i la p id a ted  b r id g e  c r o s s in g  a  d ry  c r e e k  channel, and 
co n ta in ed  s e v e r a l  h u n d red  coyo te  s c a t s  In an  a r e a  of only 36 s q u a re  
y a r d s  (30 m ^). Both l a t r i n e s  w e r e  In in co n sp icu o u s , s h e l te re d  a r e a s  
and  C a m en z in d  co n c luded  th a t  they  did not s e r v e  t e r r i t o r i a l  functions . 
K ru u k  (1972) found l a t r i n e s  of sp o tte d  h yenas  and fe lt  they had a 
s ig n i f ic a n t  r o l e  In t e r r i t o r y  m a in te n a n c e .  W hile rev iew in g  wolf 
l i t e r a t u r e  I found no e x a m p le s  of la t r in e  b eh av io r  by  w olves .
F ood  H abits
F ood  I te m s  w e r e  an a ly ze d  s e a s o n a l ly  fo r  both  wolf and 
coyo te  s c a t s  (T ab les  9 -12). Due to  the  s m a l l  s a m p le  s iz e  fo r  wolf 
s c a t s ,  food h ab i ts  of w olf and  coyote  w e r e  co m p a red  fo r  y e a r ly  to ta ls  
on ly , r a t h e r  th an  s e a s o n a l ly .  T ra c k s  w e re  m uch  m o re  obvious In 
w in te r  than  the  o th e r  s e a s o n s  so  m o s t  of the  "known” wolf s c a ts  
(7 /10 )  w e r e  c o l le c te d  in w in te r ,  p o s s ib ly  c re a t in g  a b ia s  In "known" 
w olf  food h a b i ts .
Wolf. F o r t y - t h r e e  p e r c e n t  of th e  wolf s c a t s  con ta ined  only 
1 p r e y  i te m . The m o s t  co m m o n ly  o c c u r r in g  food i tem  by v o lu m e  w as 
ungu la te  (53%), w ith  snow shoe  h a r e  of s e c o n d a ry  Im p o rtan ce  (17%),
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and  g ro u n d  s q u i r r e l  (9%), b e a v e r  (9%), and  m ic ro t in e  (8%) being  
a p p ro x im a te ly  equa l in o c c u r r e n c e .  M isce l lan e o u s  i te m s  c o m p r is e d  
l e s s  than  4% of a l l  s c a t s .  O th e r  r e s e a r c h e r s  found ungula tes  to have 
th e  h ig h e s t  p e r c e n t  o c c u r r e n c e  by  v o lu m e , w ith  b e a v e r s  second  m o s t  
im p o r ta n t  and h a r e s  and  m e d iu m - s iz e d  ro d e n ts  th i rd  (M urie  1944,
M ech  1966, P im lo t t  1969, Van B a lle n b e rg h e  et a l .  1975, F r i t t s  and 
M ech  1981). S u rp r is in g ly ,  g round  s q u i r r e l  h a i r  w as  found in 2 w in te r  
w olf s c a t s  f r o m  th e  s tu d y  a r e a .  The w olf m a y  have  dug out h ib e rn a tin g  
g ro u n d  s q u i r r e l s  and co n su m ed  th em .
C oyote . F o r ty - f iv e  p e r c e n t  of th e  coyote s c a ts  con ta ined  
on ly  1 p r e y  i te m , s i m i l a r  to  the  wolf s c a t s  (43%), Unlike the wolf 
s c a t s ,  h o w e v e r ,  hum an  g a rb a g e  w a s  found in m a n y  coyote s c a ts ,  
in c lu d in g  a  s m a l l  b e l t  b u ck le ,  m e ta l  s ta p le ,  b a n d -a id  w ra p p e r ,  
c i g a r e t t e  b u t ts ,  p la s t ic ,  ro p e ,  fo il,  and p a p e r .  Two s c a ts  w e re  
co m p o se d  a lm o s t  e n t i r e ly  of a n ts .  Snowshoe h a r e  had  the  h ig h es t 
p e r c e n t  o c c u r r e n c e  by  v o lu m e  (33%), and ungu la tes  w e r e  second  m o s t  
im p o r ta n t  (24%). H a re  and ungu la te  im p o r ta n c e  v a lu e s  changed s e a ­
so n a lly ,  w ith  the  g r e a t e s t  p o la r iz a t io n  o c c u r r in g  in sp r in g  when h a r e  
o c c u r r e d  tw ice  a s  f re q u e n t ly  by  v o lu m e  a s  did ungu la tes  (33% and 17% 
r e s p e c t iv e ly ) .  M ost d e e r  and  m a n y  e lk  e m ig ra te  out of the  s tudy  a r e a  
in  e a r ly  w in te r  (see  below  in  F ie ld  O b se rv a t io n s ) .  C oyotes m a y  have 
s c a v e n g e d  on ungu la te  c a r r io n  du ring  w in te r  b u t by  s p r in g  th e  dwindling
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c a r r i o n  su p p ly  m a y  have  b e e n  ex h a u s te d , accoun ting  fo r  th e  low 
p e r c e n t  o c c u r r e n c e  by  v o lu m e  of ungu la te  In s p r in g  coyote s c a ts .  
M lc ro t ln e  and  g ro u n d  s q u i r r e l  w e r e  of a p p ro x im a te ly  equal im p o r ta n c e  
(13% and  14% o c c u r r e n c e  b y  v o lu m e  re s p e c t iv e ly ) .  G round s q u i r r e l s  
w e r e  found In 44% of s p r in g  coyo te  s c a ts  but w e re  r e la t iv e ly  u n im p o r­
ta n t th e  r e s t  of th e  y e a r  (3-8% f re q u e n c y  of o c c u r re n c e ) .  When ground 
s q u i r r e l s  f i r s t  e m e r g e  f r o m  h ib e rn a t io n ,  t h e r e  is  l i t t le  v eg e ta t iv e  
c o v e r ,  p o s s ib ly  m a k in g  th e m  e a s i e r  fo r  a  coyote to  ca tch . A lso , 
y o u n g -o f - th e -y e a r  g ro u n d  s q u i r r e l s  m a y  v e n tu re  out In la te  sp r in g  
and  a r e  m u c h  e a s i e r  to  c a p tu re  than  a r e  th e  a d u lts .  B e av e r  w as  
found only  In w in te r  s c a t s  and s c a t s  of unknown age . B eav e r  m ove 
c lu m s i ly  out of th e  w a te r  and m a y  be m o r e  v u ln e ra b le  to  p red a t io n  
w hen  th e i r  ponds a r e  f ro z e n  o v e r  and th ey  m u s t  t r a v e l  over the  Ice. 
B la c k  b e a r  h a i r  w as  found in 1 w in te r  and 1 s p r in g  s c a t .  C oyotes m ay  
have  dug out a  denned  b e a r  and  fed  upon It, o r  p e rh a p s  k illed  a 
s ta rv in g  b e a r  th a t  e m e rg e d  f ro m  h ib e rn a tio n  e a r ly  seek ing  food.
O th e r  r e s e a r c h e r s  a l s o  found ungu la te  and h a r e  to  be  the co y o tes ' 
p r i m a r y  food r e s o u r c e ,  w ith  m ic e  and s q u i r r e l s  th e  second  m o s t  
Im p o r ta n t  I tem s  (M u rie  1940, N le b a u e r  and  R o n g s tad  1975, B e rg  and 
C h e s n e s s  1978),
S ca t a n a ly s is  d a ta  in d ic a ted  th a t  coyo tes  and w olves in the  
F la th e a d  d ra in a g e  had  s ig n if ic a n t  d ie ta r y  d i f f e re n c e s .  U ngulate h a i r  
w a s  found in  100% of a l l  k n o w n-age  w olf s c a ts  and  in 77% of a l l  wolf
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s c a t s  bu t in  only  32% of a l l  coyo te  s c a t s .  W olves a p p a re n tly  depended 
upon u n g u la te s  a s  th e i r  p r i m a r y  food r e s o u r c e  throughout the  y e a r .
In c o n t r a s t ,  co y o te s  v a r i e d  th e i r  d ie t  a c c o rd in g  to s e a s o n a l  abundance 
and  a v a i la b i l i ty  of p r e y  i t e m s ,  and  w e re  not dependent on any 1 p re y  
s p e c ie s ,  P y r a h  (1980) fe l t  th a t  co y o tes  p re y e d  on d e e r  in the 
M is s o u r i  B re a k s  w hen  m o r e  p r e f e r r e d  p r e y  w as s c a r c e  and thus d ee r  
b e c a m e  a  "b u f fe r"  s p e c ie s .
F ie ld  O b s e rv a t io n s
W olf and  coyo te . M ost f ie ld  o b se rv a t io n s  w e re  m a d e  during  
th e  w in te r  t r a c k in g  s e a s o n  w hich  m a y  p r e s e n t  so m e  b ia s e s .  M ost 
d e e r  and  m a n y  of th e  e lk  le a v e  th e  s tudy  a r e a  in w in te r  and y a rd -u p  
in a r e a s  of l e s s  snow  ac cu m u la tio n  to  the  sou th  and e a s t  (p e rs .  o b s . , 
M c L e lla n  p e r s .  co m m . ), r e m o v in g  a v a lu a b le  food r e s o u r c e  fo r  
c a r n i v o r e s .  I saw  few e lk  and  no d e e r  t r a c k s  in  the  study  a r e a  f ro m  
m id -D e c e m b e r  th ro u g h  e a r l y  A p r i l .  High co n c en tra t io n s  of d e e r  and 
e lk  w in te r  a t  th e  head  of K in tla  L ak e  in  G la c ie r  N ationa l P a r k .  M oose 
d id  not e m ig r a te  f ro m  the  s tu d y  a r e a ,  h o w ev e r,  and m any  of th em  
w in te re d  in  th e  Sage C r e e k / P r o c t o r  L ake  a r e a .  The wolf a lso  
w in te re d  in  th is  a r e a  and k i l le d  and sc av en g e d  on m o o se  th roughout 
w in te r  and e a r ly  s p r in g .  T he w olf w as  n e v e r  lo c a ted  in the  n o r th e rn  
end of h e r  hom e r a n g e  d u r in g  w in te r  (see  T e r r i t o r i a l i t y  and Hom e 
R an g e) ,  T h is  m a y  b e  due to  a  la c k  of ungu la tes  th e r e  and a p len tifu l
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su p p ly  of m o o s e  in the  s o u th e rn  p a r t  of h e r  hom e ra n g e .  M oose w e re  
th e  m o s t  co m m o n ly  sc a v e n g e d  i te m  b y  b o th  w olves and coyotes (Table 
8).
C oyo tes  d i s r e g a r d e d  hum an  s c e n t  on r e f u s e  and often 
sca v e n g e d  off h u n te r - k i l l e d  g a m e  a n im a ls ,  dum ps, and c a m p s i te s .
In c o n t r a s t ,  the  w olf s t ro n g ly  avo ided  food th a t  had  any  hum an odor 
on i t .  In F e b r u a r y  1980, a  w olf w alked  p a s t  a saw ed  e lk  leg  bone 
w ithou t in v e s t ig a t in g  i t .  F iv e  days a f te r  I had  d is tu rb e d  a w o lf 's  
f r e s h  m o o se  c a lf  k i l l  th e  w olf r e tu r n e d  to  th e  a r e a  but would not c r o s s  
m y  sn o w sh o e  t r a c k s  to  feed  on h e r  k i l l  30 m  beyond m y  t r a c k s .  On 
s e v e r a l  o c c a s io n s ,  o th e r  P r o j e c t  p e r s o n n e l  and I w itn e sse d  s im i la r  
av o id a n c e  b e h a v io r  b y  a w olf to sk i ,  snow shoe , and  boot t r a c k s ,  
a lthough  th e  a n im a l  did t r a v e l  on snow m obile  t r a c k s .  P e r h a p s  t r a c k s  
of fo o tw e a r  c a r r i e d  hum an  s c e n t  bu t the  snow m obile  t r a c k  did not. 
G e n e ra l ly ,  coyo tes  did not avo id  hum an  t r a c k s  f ro m  any m ode of 
t r a n s p o r ta t io n ,  and  often  t r a v e le d  in  th e m .
W o lf-C o y o te  In te ra c t io n s
No d i r e c t  in te r a c t io n s  b e tw een  wolf and coyote w e re  o b se rv e d ,  
b u t in d i r e c t  e n c o u n te r s  o c c u r r e d  f re q u e n tly  a s  r e v e a le d  by  t r a c k s ;  no 
ev id en c e  of in te r s p e c i f ic  av o id an ce  b e h a v io r  w as  found. C oyotes often 
fo llow ed  w olf t r a c k s  and, l e s s  f re q u e n t ly ,  a  w olf follow ed coyote 
t r a c k s .  In te r s p e c i f ic  s c e n t - m a r k s  w e r e  a lw ays  exam ined  and
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o c c a s io n a l ly  r e - m a r k e d  (see  S c e n t -m a rk in g ) .  L ik ew ise ,  in te rs p e c i f ic  
b e d s  w e r e  u su a lly  ex a m in e d  and o c c a s io n a l ly  in te r s p e c i f ic a l ly  s c e n t -  
m a rk e d .  C oyo tes  and  a  lone  w olf ex am in ed  each  o th e r s '  s ign  w ith 
a p p a re n t ly  equa l in t e r e s t .  C oyotes  and  a lone wolf o cc as io n a lly  
sc a v e n g e d  on th e  s a m e  c a r c a s s ,  bu t d if fe re n c e  in f r e s h n e s s  of t r a c k s  
in d ic a ted  th a t  th e y  fed  a t d if fe re n t  t im e s .
L a c k  of d i r e c t  in te r s p e c i f ic  en c o u n te rs  by c o -h ab i ta t in g 
w o lv es  and co y o tes  in th e  s tu d y  a r e a  m a y  b e  th e  r e s u l t  of 2 f a c to rs :
1) th e  w olf d e n s i ty  is  so  low th a t  th e r e  a r e  v e r y  few chances  fo r  
e n c o u n te r s ,  and 2) a lthough  co y o tes  and a  w olf u t i l iz e  the s a m e  a r e a s  
s p a t ia l ly  th e y  avo id  each  o th e r  te m p o ra l ly .  B e rg  and C h e sn ess  (1978) 
s tu d ie d  in te ra c t in g  lo w -d e n s i ty  coyote popu la tions and h ig h -d en s i ty  
w olf p o p u la tio n s  in  M in n eso ta  and r e p o r te d  th a t  coyo tes  g en e ra l ly  
av o id ed  th e  w o lf -o ccu p ie d  r a n g e .  T hey  found ev idence  of w olves 
c h a s in g  co y o te s ,  a e r i a l l y  o b se rv e d  a fight be tw een  a  wolf and a coyote, 
and  found 2 coyo tes  k i l le d  b y  w o lv es .  S e v e ra l  r e s e a r c h e r s  have 
found s i m i l a r  a g o n is t ic  w o lf -c o y o te  in te ra c t io n s  in a r e a s  of low - 
d e n s i ty  c o y o te /h ig h -d e n s i ty  w olf popu la tions  (Young and Jack so n  1951, 
S ten lund  1955, M ech 1966, F u l le r  and K eith  1981). All a g re e  tha t 
i n te r s p e c i f i c  in te r a c t io n s  a r e  d e t r im e n ta l  to  co y o tes , but tha t coyotes 
b e n e f i t  f ro m  c o -h a b i t in g  w ith  w o lves  by  scaveng ing  on abandoned wolf 
k i l l s .
T he  r e v e r s e  s i tu a t io n  e x is te d  in m y  s tu d y  a r e a .  I found no
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r e l a t e d  s tu d ie s  in  th e  l i t e r a t u r e  on th e  eco logy  and in te rs p e c i f ic  i n t e r ­
a c t io n s  in  an  a r e a  of h ig h -d e n s i ty  coyote  and lo w -d en s ity  wolf p o p u la ­
t io n s ,  My da ta  in d ic a ted  l i t t l e  d i r e c t  in te r s p e c i f ic  in te ra c t io n s  a n d /o r  
c o m p e ti t io n  fo r  s p a c e  and  food (see  Food  H abits , and T e r r i t o r y  and 
H om e R ange). H ow ever, the  in d i r e c t  co m p etitio n  m a y  influence the 
n a tu r a l  r e c o v e r y  of w o lv es  in th e  F la th e a d .  The high n u m b e rs  of 
c o y o te s  in  the  a r e a  w e r e  r e l a t iv e ly  eff ic ien t a t  consum ing  scavenged  
c a r c a s s e s ,  r e m o v in g  a p o s s ib le  food r e s o u r c e  fo r  th e  wolf. F o r  
e x a m p le ,  a  w olf d id  no t r e t u r n  to  h e r  m o o se  c a lf  k i l l  fo r  5 days, 
d u r in g  w h ich  t im e  co y o tes  and  a w o lv e r in e  co n su m ed  70% of the 
c a r c a s s .  T h is  co m p e ti t iv e  scav en g in g  m a y  be an  o b s ta c le  to lone 
w o lv es  t ry in g  to  e s ta b l i s h  th e m s e lv e s  in the  F la th e a d .  An e s tab lish e d  
p a i r  o r  p a c k  of w o lves  w ould b e  m o r e  l ik e ly  to  defend and m o re  
w ho lly  co n su m e  th e i r  k i l l s .
M o r ta l i ty
W olf. No known w olf m o r ta l i ty  o c c u r r e d  in  the F la th e a d  
d ra in a g e  d u r in g  th e  c o u r s e  of m y  s tudy . M ech (1970) s ta te d  tha t 
w o lv es  a r e  su b je c t  to  m a n y  d i s e a s e s  and p a r a s i t e s  tha t the wolf has 
evo lved  w ith , but th a t  "none of th e m  h as  e v e r  th re a te n e d  to w ipe the  
w olf  off th e  fa c e  of th e  e a r th .  O nly th e  d e v ic e s  of m an  have been  ab le  
to  do th is .  " P o s s ib le  w olf p r e d a to r s  w ith in  th e  s tudy  a r e a  inc lude 
g r i z z l e s ,  c o u g a rs ,  co m p e tin g  w o lv es ,  and  h u m a n s . The f i r s t  3 o ccu r
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in  v e r y  low d e n s i t ie s  w h ile  th e  l a t t e r  inhab it th e  a r e a  in  r e la t iv e ly  
h ig h  s e a s o n a l  c o n c e n tr a t io n s .  Hum an u ti l iz a t io n  of thé F la th e ad  
(hunting, t r a p p in g ,  logg ing , m in ing ) is  m o r e  l ik e ly  the ca u se  of low 
w olf  d e n s i t ie s  th an  n a tu r a l  l im it in g  f a c to r s  su ch  a s  d is e a s e ,  food 
supp ly , o r  co m p e tin g  p r e d a t o r s .  H en d rick so n  et a l . (1975) and W eise  
e t a l .  (1975) s tu d ied  v e r y  lo w -d e n s i ty  w olf popu la tions in M ichigan, 
and  M ech  and Nowak (1980) and T h ie l  and W elch  (1981) in W isconsin . 
W olves had  b e e n  e x t i rp a te d  f ro m  th e s e  a r e a s  but o c cas io n a l r e c e n t  
w o lf  o b s e rv a t io n s  in d ic a te d  p o s s ib le  r e c o v e ry .  A ll au th o rs  concluded 
th a t  h u m a n - r e la te d  m o r ta l i ty  w as  th e  f a c to r  l im itin g  the wolf popu la ­
t io n . The s a m e  a p p e a re d  to  be  t r u e  in th e  F la th e a d  d ra in ag e . To 
en h an ce  n a tu r a l  w olf r e c o v e r y  in the  F la th e a d  d ra in a g e ,  hum an 
d is tu rb a n c e  m u s t  b e  m in im iz e d  th ro u g h  c a re fu l  land  and r e s o u r c e  
m a n a g e m e n t  (see  M an ag em en t R e co m m en d a tio n s) ,
C oyote . At l e a s t  11 F la th e a d  coyo tes  w e re  k illed  by people , 
an d  a t  l e a s t  3 w e r e  k i l led  b y  w ild  c a r n iv o re s  d u r in g  m y  2 y e a r s  of 
o b s e rv a t io n s .  F e m a le  No. 15 w as  k i l le d  by  a  cougar  and cached  in a  
t r e e .  T e e th  m a r k s  and d am ag e  to  the  sk u ll  of m a le  No. 17 in d ica ted  
th a t  he  w a s  k i l le d  b y  a  c o u g a r  (O 'G a ra  p e r s .  co m m . ). The c a r c a s s  
of m a le  No. 7 w a s  found n e a r  an  e lk  c a r c a s s  w ith  m uch  s ign  of 
s t r u g g le .  O 'G a ra  ex am in ed  th e  c ru s h e d  sk u ll  and d e te rm in e d  tha t 
No. 7 w a s  k i l le d  b y  a v e r y  s m a l l  w olf o r ,  m o re  l ik e ly , a  l a rg e  coyote.
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It a p p e a re d  th a t  No. 7 w as  a t ta c k e d  a t  th e  e lk  c a r c a s s  and k illed  while 
t r y in g  to  f lee .
M in im a l hunting  and  tra p p in g  p r e s s u r e  w as  ex e r te d  on the 
coyo te  popu la tion  in  th e  s tu d y  a r e a .  I knew th e  lo c a l  t r a p p e r s  and 
w as  in fo rm e d  of th e  m a jo r i ty  of h u m a n -c a u s e d  coyote m o r ta l i t ie s  in 
th e  s tu d y  a r e a .
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C H A PT E R  VI 
M ANAGEM ENT RECOMMENDATIONS
W olves and  co y o tes  have s im i l a r  en v iro n m en ta l  r e q u i r e ­
m e n ts ,  so  p la n s  fo r  w olf m a n a g e m e n t  shou ld  a lso  benefit the  coyote. 
T he F la th e a d  d ra in a g e  s u p p o r ts  a v ia b le  coyote popula tion  of m o d e ra te  
d e n s i ty ,  and a  n e a r l y  ex tin c t  wolf popula tion . T h e re fo re ,  m y  m a n a g e ­
m e n t  r e c o m m e n d a t io n s  a r e  d i r e c te d  a t  in c re a s in g  and s ta b il iz in g  the 
w olf popu la tion . Wolf m a n a g e m e n t  is  an e x t re m e ly  c o n t ro v e r s ia l  
i s s u e  and  im p lem e n tin g  a  sound  m a n a g e m en t p lan  m ay  be difficult.
T h e  m a in  c o n s id e ra t io n s  fo r  in c re a s in g  w olf n u m b e rs  in the  
F la th e a d  a r e :  1) p o te n t ia l  w olf i n g r e s s ,  2) hum an in te ra c t io n s ,
3) ad e q u a te  food r e s o u r c e s ,  and 4) s p a t ia l  r e q u i r e m e n ts .  H is to r ­
ic a l ly ,  w o lves  w e r e  p r e s e n t  in  the  F la th e a d  in low n u m b e rs  w ithout 
b e n e f i t  of any  m a n a g e m e n t  p la n s .  A lthough th e re  w as  hum an ac tiv i ty  
in  th e  F la th e a d  V alley , i t  w a s  on a  m u c h  s m a l le r  s c a le  and le s s  
m e c h a n iz e d .  H ow ever, th e  m i l l io n - d o l la r  o il r i g s ,  v a s t  t im b e r  s a le s ,  
h um an  r e c r e a t io n ,  and n u m e ro u s  r o a d s  a r e  h e r e  now and cannot be 
e l im in a te d .  R e a l i s t ic a l ly ,  w olf m a n ag em en t m u s t  w o rk  co o p e ra t iv e ly  
w ith  th e s e  d e v e lo p m e n ts .  One o r  2 w o lves  m a y  not be of econom ic  or 
r e c r e a t i o n a l  v a lu e  to  th e  m a jo r i ty  of th e  pub lic  and  th e re fo r e  m a y  not
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b e  ju s t i f i c a t io n  fo r  m a n a g e m e n t  p la n s  th a t  w ould l im it  hum an u t i l iz a ­
tio n  of th e  F la th e a d .  H ow ever, if wolf n u m b e rs  w e r e  in c re a s e d  to  the  
po in t w h e re  w o lves  could  be  h a r v e s te d  and m a n ag ed  as  a g am e sp e c ie s  
and  th e re b y  b e c o m e  of eco n o m ic  and  r e c r e a t io n a l  v a lu e , the  public 
m a y  then  be  w illing  to  a c c e p t  m a n a g e m e n t  re c o m m e n d a t io n s  tha t l im it  
h u m an  a c t iv i t ie s  in th e  F la th e a d .  M anagem ent p lan s  to  in c r e a s e  the  
w olf popu la tion  m a y  b e n e f i t  m o s t  p r e d a to r s ,  includ ing  the g r iz z ly  
b e a r ,  s o  b io lo g is ts  shou ld  w o rk  to g e th e r  in c re a t in g  a  c o m p re h en s iv e  
p r e d a t o r  m a n a g e m e n t  p la n  fo r  th e  F la th e a d  d ra in ag e .
1. R e c o m m e n d a t io n ; M onito r  the  w olf popu la tion  in the 
F la th e a d  V a lley  v ia  w in te r  t r a c k in g  c e n s u s ,  in te rv iew ing  t r a p p e r s ,  
an d  c o l le c t in g  r e p o r t s  of w olf  s ig h t in g s  and s ign  throughout th e  y e a r .
R a t io n a le : M o re  w olf a c t iv i ty  in fo rm atio n  is needed  to  
e s ta b l i s h  a  m o r e  d e ta i le d  m a n a g e m e n t p lan .
2. R e c o m m e n d a t io n ; R e im b u r s e  r a n c h e r s  in the F la th e a d  
d ra in a g e  fo r  w olf d e p re d a t io n s  of th e i r  l iv e s to ck .
R a t io n a le : R e im b u rs in g  r a n c h e r s  fo r  th e i r  w o lf -c au se d  
l iv e s to c k  lo s s e s  m a y  m a k e  th e s e  lo s s e s  m o re  ac ce p tab le ,  d e c re a s in g  
r a n c h e r s '  h o s t i l i t i e s  to w a rd s  w o lv es . A D e p a r tm e n t of A g r ic u l tu re  
r e im b u r s e m e n t  p r o g r a m  h as  b een  e s ta b l i sh e d  in M inneso ta  fo r  wolf 
d e p re d a t io n s  of l iv e s to c k .  D r .  F r i t t s ,  d i r e c to r  of the  USFWS 
d e p re d a t io n  c o n t ro l  p r o g ra m ,  fe e ls  th a t  the  s ta te  p r o g ra m  h as  red u ce d
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lo c a l  w olf h o s t i l i t i e s  and th e r e b y  d e c r e a s e d  th e  n u m b e r  of w olves 
i l l e g a l ly  k i l le d  ( F r i t t s  p e r s .  co m m . ).
3. R e c o m m e n d a t io n : M anage h a b i ta t  to  in c r e a s e  ungulate 
p o p u la tio n s .
R a t io n a le : U ngu la tes  a r e  th e  p r im a r y  food r e s o u r c e  fo r  
w o lv e s ,  so  in c re a s in g  ungu la te  n u m b e rs  m a y  en co u rag e  the  e s ta b l i s h ­
m e n t  of w olves in  th e  F la th e a d  d ra in a g e .
4. R e c o m m e n d a t io n : E s ta b l i s h  trap p in g  r e s t r i c t io n s  such  
a s  c r e a t in g  a  coyo te  h a r v e s t  s e a so n ,  a llow ing  no t r a p s  l a r g e r  than a 
no. 3 to  be  u sed  on an y  f u r b e a r e r ,  and  se t t in g  a  m a x im u m  height tha t 
n ec k  s n a r e s  m a y  be s e t  (i. e . , 18 in ch es  [45 cm ] f ro m  the ground to 
th e  top  of th e  s n a re ) .
R a t io n a le : Any o r  a l l  of th e s e  re c o m m e n d a tio n s  would 
d e c r e a s e  th e  ch a n ce  of a c c id e n ta l  w olf c a p tu re s  and thus d e c re a s e  
w olf m o r ta l i t i e s ,  w h ile  not r e d u c in g  c a p tu re s  of o th e r  f u r b e a r e r s .
5. R e c o m m e n d a t io n : M in im ize  hum an  im p ac t  th rough  
c a r e fu l  a s s e s s m e n t  and re g u la t io n  of r e s o u r c e  use  in the  F la th e a d  
d ra in a g e .  T h is  would include:
- - l i m i t i n g  a c c e s s  s i t e s  and  the  in c r e a s e d  R iv e r  u sag e  c r e a te d  by the  
N o r th  F o r k 's  in c lu s io n  in  th e  W ild and Scenic  R iv e r s  Act; 
- - r e g u la t io n  of s i t e  o ccupa tion , ro a d  bu ild ing , and w a s te  d isp o s a l  of
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c o a l  m in e s  and  d r i l l in g  o p e ra t io n s ;
- - r e g u la t io n  of t im b e r  h a r v e s t s ,  t r e e -p la n t in g ,  ro a d  building and ro ad  
c l o s u r e s  (logging r o a d s  shou ld  b e  c lo se d  v ia  b r id g e  re m o v a l ,  g a te s ,  
k e l ly -h u m p in g ,  e t c . , a f t e r  co m p le t io n  of logging);
- - r e g u la t io n  of im p ro v e m e n ts  on r o a d s  to  b e  com patib le  w ith  w ild life  
and  hab ita t ;  and  
- - r e g u la t io n  of land  d ev e lo p m e n t and su b d iv is io n s .
R a t io n a le : T h e s e  re g u la t io n s  m a y  p r e s e r v e  h ab ita t  and
m in im iz e  w o lf -h u m a n  e n c o u n te r s  and, th e r e fo r e ,  benefit w olves .
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Scale o1 Miles
F ig .  1. H is to r ic a l  d is t r ib u t io n  of th e  wolf (from  M ech 
1970).
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a:g
Scale of Mlles
F ig .  2. C u r r e n t  d is t r ib u t io n  of the  wolf (from  M ech 
1970).
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Scdie of Mites
F ig .  3. H is to r ic a l  d is t r ib u t io n  of the  coyote (from  
Young and Ja c k s o n  1951).
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Scale of Miles
F ig .  4. C u r r e n t  d is t r ib u t io n  of the  coyote (from  
Young and Ja c k s o n  1951).
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W e a th e r  D a ta  fo r  1979 and 1980
M onth
M eans of com bined  P o le b r id g e /F e r n i e  data
M ean
m a x im u m
(°F )
M ean
m in im u m
(°F)
P re c ip i ta t io n
(inches)
Snow
(inches)
J 18.7 8.3 1.4 24.6
F 37.5 7.8 2.2 28.5
M 44.8 11.8 1.4 15.5
A 60.0 23.5 1.6 6.6
M 68.3 31.5 3.1 0.4
J 73.3 35.8 2.5 0.0
J 80.8 40.0 1.5 0.0
A 78.5 38.3 2.0 0.0
S 72.0 33.0 1.7 0.0
O 63.5 24.3 1.8 0.0
N 42.3 14.5 2.2 8.6
D 40.0 8.5 4.7 38.4
T o ta ls N /A N /A 26.1 122.6
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T a b le  1. Body m e a s u r e m e n t s .
111
A n im a l
number®- Sex
Body leng th , 
n o se  to  t a i l  tip  
(inches)
W  eight 
(lbs.)
E s t im a te d
age
C 537 d* 46 28 sub adult
C 537 cf 46 25.5 adult
C 17 cT 45 27 sub adult
C 1 cT 45 25 adult
C 550 cf 50 32.5 adult
C 150 cf 51 26 adult
C 5 d" 48 25 adult
C 7 d 47 24.5 adult
C 11 d" 48 22 adult
MEAN 47.5 26.2
C 532 ? — 27 adult
C 543 ? 45 19 sub adult
C 148 ? 47.5 19 subadu lt
C 143 ? 49.5 27.5 subadu lt
C 3 ? 47.5 — — adult
C 9 ? 45 19.5 adult
C 15 ¥ 42.5 19 adu lt
MEAN 46.2 21.8
C 535 d* 42 15 pup
C 540 d" 45 24 pup
C 17 d* 45 25.5 pup
C 50 ¥ — — -  - pup
MEAN 44.0 21.5
W 114 ¥ -  - 80 adult
*̂C = coyote; W = wolf.
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T a b le  2. L eng th  of can in e  too th .
A n im a l
n u m b e r^ Sex
U pper
r ig h t
(cm)
U pper
le f t
(cm)
L ow er
r ig h t
(cm)
L ow er
le ft
(cm)
Subadult and
ad u lt  m a le s  
C 537 d 2.0 2.0 1.8 1.7
C 537 cf 2.0 1.6 1.8 1.8
C 17 (f 2.2 2.2 1.9 1.9
C 1 d 1.1 1.2 1.6 1.0
C 550 d 1.4 2.0 1.9 1.8
C 150 d 2.4 2.3 2.1 2.0
C 5 d 2.2 2.1 1.7 1.9
C 7 d 1.9 1.9 1.8 1.8
C 11 d 2.0 2.0 1.8 1.9
MEAN 1.9 1.9 1.8 1.8
S ubadult and  
a d u l t  f e m a le s
C 532 9 1.4 1.4 1.3 1.7
C 543 9 0.8 1.1 1.0 1.0
C 148 9 2.0 1.9 1.7 1.7
C 143 9 2.0 1.8 1.7 1.6
C 3 9 1.7 1.2 1.6 1.6
C 9 9 1.8 1.7 1.7 1.6
C 15 9 1.9 1.8 1.8 1.7
MEAN 1.7 1.6 1.5 1.6
P u p s
C 535 d 1.3 1.2 1.1 1.2
C 540 d 0.9 0.8 1.0 1.2
C 17 d 0.8 0.8 1.0 1.0
C 50 9 - , — •" *• -  — - -
M EAN 1.0 0.9 1.0 1.1
W 114 9 1.3 2.5 1.3 2.2
SL/-* —C = coyote; W = wolf.
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T a b le  3. T e s t ic l e  m e a s u r e m e n ts .
D ate
R igh t t e s t i c l e L eft t e s t i c le
C oyote
n u m b e r Age
leng th
(cm)
w idth
(cm)
leng th
(cm)
w id th
(cm)
10- 6 -79 537 sub adu lt
5 -3 1 -8 0 537 adult
9 -  1 -80 17 su b ad u lt
1 0 -2 0 -7 9 1 adu lt
1 0 -2 2 -7 9 550 adult
1 1 -1 7 -7 9 150 adu lt
2 -1 1 -8 0 5 adu lt
6 -  3-80 7 adult
7 -1 2 -8 0 11 adu lt
MEAN
10- 5 -79 535 pup
1 0 -  6 -79 540 pup
1 0 -  7 -79 17 pup
1.9 1.2 2.0
2.1  1.0  2.1
 not m e a s u re d
 not d escen d ed
2.6 1.9
2.5 1.7
3.0 1.4
2.3 1.2
2.3 1.4
2 .4  1.4
2.0
1.4
1.3
2.6 1.7
2.7 1.5 
not m e a s u r e d
2.4 1.8
2.2 1.3
2.3 1.5
-not d e s c e n d e d -------------
1.3 too s m a l l  to
g ra s p
-not d e s c e n d e d -------------
T a b le  4. M a m m a ry  m e a s u r e m e n ts ,
D ate
Coyote 
num b e r Age
M am m ae
height
(cm)
w idth  a t  b a s e  
(cm)
1 0 -  4 -7 9 532 adult
1 0 -  7 -7 9 543 sub adu lt
1 1 -1 1 -7 9 148 sub adu lt
1 1 -1 8 -7 9 143 su b ad u lt
2 -  8 -80 3 adult
7 -1 1 -8 0 9 adu lt
7 -1 7 -8 0 15 adu lt
1 0 -2 7 -7 9 50 pup
0.8 0.7
 in c o n sp icu o u s-------
 in c o n sp ic u o u s-------
 in c o n sp icu o u s -------
not m e a s u re d  (in hea t)  
0.1  0.1
 in c o n sp ic u o u s-------
 in c o n sp ic u o u s-------
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Wolf Sign R e p o r te d  in th e  F la th e a d  by  N on-W E P  P e o p le
D u rin g  th e  Study P e r io d
D ate O b s e r v e r L oca tion C o m m en ts
S u m m e r  1977 P h i l  and 
Sylv ia  Sue
5 m i le s  n o r th  
of P o le b r id g e
saw a  g r a y  and 
ta n  w olf t ro t t in g
2 - 4 -7 9 C ey lin e  Doyan 79 km  on the 
F la th e a d  Rd
saw  a  g r a y  wolf 
s tan d in g  th e re ,  
th en  it  r a n
S p rin g  1979 Don J a k a b e c F la th e a d ,  n e a r  
b o r d e r
saw  a  b la c k  wolf
1 0 -2 1 -7 9 3 h u n te rs C o m m e rc e
C re e k
saw  a  g ra y  wolf
F a l l  1979 Ron W ilh e lm n e a r  P o le b r id g e saw a  g r a y  wolf
5 -3 1 -8 0 J o e  N ew m an 2 0 km  on the 
L odgepole  Rd
saw a  g r a y  wolf
S p rin g  1980 T ow nsend  boys M c L a tch ie
C re e k
saw  4 g r a y  
w olves
3 -1 8 -8 1 E a r l  G o r r ie F la th e a d ,  n e a r  
b o r d e r
f r e s h  w olf t r a c k s  
of a  lo n e  w olf
1979-1981 B ru c e  M c L e lla n th roughou t
F la th e a d
often s e e s  t r a c k s  
and s c a ts
3 -1 4 -8 1 D an C a rn e y B r i t i s h  C o lu m b ia /  
M ontana b o r d e r
t r a c k s
F a l l  1979 H e rm a n  L u tzk e 73 km  on the 
F la th e a d  Rd
saw a  g r a y  wolf
4 -9 -8 0 A llen  F o s t e r M id d lep ass  C re e k t r a c k s
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